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Introduction to volume 3 


The papers in this volume have been selected with several criteria in mind. 
Drawn from between 1960 and 1980, they all fall within the period 
spanned by the two previous volumes of Paul Feyerabend’s Philosophical 
Papers (Cambridge: Cambridge University Press, 1981) and therefore do 
not overlap with the later phases of his work covered in Farewell to Reason 
(London: Verso, 1987) and The Conquest of Abundance (Chicago: University of 
Chicago Press, forthcoming). Some represent major landmarks in Feyer- 
abend’s thought, some of which have previously been published but have 
not before been available in English, others of which are now rendered less 
than easily accessible by their original place or mode of publication. Yet 
others are well-known and effective summaries of his views at different 
times. All of the papers are central to and representative of Feyerabend’s 
work during the nineteen-sixties and seventies. All of them are linked 
together by overlapping themes, a few of which will be explored here.! 


SCIENCE AND MYTH 


One of Feyerabend’s primary fields of interest was in the relationships 
between science and other forms of human thought and activity. In the 
lectures entitled ‘Knowledge without Foundations’ he argues that science, 
myths, and religious doctrines share many features, and that this refutes 
naive empiricist accounts, according to which science started when people 
stopped speculating and started observing, or experimenting. General, 
explanatory theories, he argues, are nothing like the ‘respectable’ empirical 
generalizations prized by empiricists. Not only do they not merely sum- 
marize observational evidence, the best scientific theories even go against 
unanalysed experience. Only such theories allow us to analyse and criticize 
observation statements and experience, to strip away misleading appear- 
ances and make progress in science. 

Empiricists might respond that science is at least more firmly rooted in 


' References to publications of Feyerabend other than the papers reprinted in this volume, in 
the form ‘(19**)’, are to the list of his works published here as Appendix. References to the 
two previous volumes of Feyerabend’s Philosophical Papers appear in the form ‘PPI’ and ‘PP2’. 
For helpful comments on this introduction, I am grateful to Eric Oberheim. 
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experience than alternatives such as myth. But Feyerabend insists that 
convinced believers can always provide empirical arguments for their 
theories, and that the best myths are as firmly based in experience as some 
highly appreciated scientific theories. A myth is not merely a subjective 
phenomenon: 
Far from being a figment of the imagination that is clearly opposed to what is 
known to be the real world, a myth is a system of thought supported by 
numerous very direct and forceful experiences, by experiences, moreover, 


which seem to be far more compelling than the sophisticated experimental 
results on which modern science bases its picture of the world. (p. 58) 


So the idea that the distinction between myth and science lies in the 
amount of experience captured in the latter must be wrong. Partly because 
of ‘the astonishing plasticity of the human mind’ (p. 57), it is easy to find 
empirical support for apparently implausible ideas (such as the belief in 
witches and demons). But this means that neither the elimination of myths, 
nor the transition within science from one theory to another (e.g. the 
transition from Aristotle’s theory of motion to Galileo’s), can have been 
based on a return to the facts of observation (Aristotle’s theory was itself 
firmly based upon observations). This became one of Feyerabend’s central 
themes: theories always rig experiences in their favour. The support or 
‘positive evidence’ they are afforded by observations is therefore suspect at 
best, and worthless at worst. The idea that theories are compared with one 
another for their ability to account for the results of observation and 
experiment is an empiricist myth which disguises the role of aesthetic, 
social, and ‘irrational’ factors in theory-choice. We might seem forced to 
admit that the only distinction between science and myth is the timing: 
science is the myth of today, myths are the scientific theories of ages past. 

This conclusion is not yet drawn in ‘Knowledge without Foundations’. 
There, as well as in ‘Outline of a Pluralistic Theory of Knowledge and 
Action’, Feyerabend followed Popper in supposing that there are features 
which distinguish science from myth, or at least should distinguish them, if 
science is to deserve a reputation for rationality and open-mindedness. 

For Feyerabend, perhaps the primary danger attending the quest for 
knowledge is what has been called the ‘myth predicament’. This arises when 
theorists indulge in ‘theoretical monism’. In “The Problem of the Existence 
of Theoretical Entities’ and elsewhere, Feyerabend argued in favour of the 
Kantian idea that the theories we subscribe to influence our language, our 
thought, and maybe even our perceptions. From this, he drew the impli- 
cation that as long as we use only one theory in our dealings with reality, 
however empirically adequate that theory may be, we will be unable to 
imagine alternative accounts of reality. Just as purely transcendent metaphy- 
sical theories are unfalsifiable, so too what began as an all-embracing 
scientific theory offering certainty will, under these circumstances, have 
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become an irrefutable dogma, a myth. The genesis of the predicament, as 
described in Section 6 of ‘How to be a Good Empiricist’, is as follows. 

Certain theorists, in the grip of a favoured theory, begin to assume its 
adequacy. They become impatient with less successful alternatives to their 
theory, and refuse to consider them. Any further successes their theory 
accumulates reinforce these attitudes. By refusing to consider alternatives 
they inadvertently shield themselves from situations which would constitute 
problems for, or tests of, their theory. They will have turned their backs on 
the only kind of evidence which matters: negative evidence, and it will seem 
to them as if there are no circumstances in which their theory could be 
refuted. Their determination to explain even recalcitrant facts in its terms 
will be re-doubled. And these efforts at explanation will apparently pay off. 
‘More than ever the theory will appear to possess tremendous empirical 
support’ (p. 95). 

However, this success will come at a high price. The theorists, by 


refusing to admit alternatives to their theory, will have diminished its 
empirical content: 


[T]his appearance of success cannot in the least be regarded as a sign of truth and 
correspondence with nature. Quite the contrary, the suspicion arises that the 
absence of major difficulties is a result of the decrease of empirical content 
brought about by the elimination of alternatives, and of facts that can be 
discovered with the help of these alternatives. (p. 95) 


‘Truth, certainty, and hence knowledge, will apparently have been attained. 
But according to Feyerabend, what has been constructed will be a 
metaphysical system, a myth.” 

A look at doctrines which we think of as paradigmatic myths will 
confirm this judgement. A myth, Feyerabend has already argued, is ‘a 
system of thought, possibly false, perhaps very unsatisfactory from an 
intellectual point of view, which is imposed and preserved by indoctrina- 
tion, fear, prejudice, deceit’ (p. 64). It relates the truth as it sees it in a way 
which cannot possibly be mistaken; it is infallible. Myths are not incoherent 
collections of crazy ideas, but ‘logical structures of great sophistication 
which ... remain intact in the face of almost every difficulty’ (p. 64). The 
elements of a myth are related to each other in such a way that the result is 
its preservation, and even confirmation, under all possible circumstances. 
And this is done not just by ignoring difficulties, but by turning them to the 
theory’s own advantage. If trouble arises in the attempt to apply it to 
reality, its human defenders are blamed. But even if we remove the 


2 . wo. 
Why, one might ask, in view of Feyerabend’s repeated arguments that metaphysics has a 
positive function within science, should it matier if theories turn into ‘metaphysical systems’ 
myths? I suspect that his reply at this time would have been that metaphysical systems 
owewer necessary and valuable they may be, are still only primitive scientific products (ch. 3, 
p. 100), and that they only stagnate, but do not progress. 
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psychological forces which support the myth, this does not lead believers to 
realize that they have been the victims of a hoax. The power of a myth is 
not exhausted by purely psychological factors: it can give explanations, 
reply to criticism, and account for events which seem to refute it. It can do 
this, says Feyerabend, ‘because it is absolutely true’ (p. 64) (or at least because it 
has ‘the semblance of absolute truth’ (p. 96, emphasis added)). The doctrine 
becomes ‘known’ for certain. 

Nevertheless, neither the sense-certainty sought by empiricists nor the 
rational certainty sought by intellectualists is worth having. We can, if we 
wish, have ‘certainty’ in science, but it will be entirely man made and 
meaningless: 

At this point an ‘empirical’ theory... becomes almost indistinguishable from 

a myth. In order to realize this, we need only consider that on account of its 

all-pervasive character a myth such as the myth of witchcraft and of demonic 


possession will possess a high degree of confirmation on the basis of 
observation. (p. 95) 


The use of closed systems of explanation like this is not restricted to 
‘primitive’ societies. According to Feyerabend, there exist today very 
influential theories (parts of Marxism, psychoanalysis, and the quantum 
theory) which work according to similar principles. Being built in a way 
that enables them to take care of almost every difficulty that might arise, 
they make themselves safe from refutation. Thus, ‘assumptions which are 
possibly true (but also possibly false) are interlocked inside a more 
comprehensive theory which, because of this particular form of collabora- 
tion and mutual support, will be absolutely true’ (p. 66). But this ‘absolute 
truth’, like certainty, is worthless. 


THEORETICAL MONISM VS. THEORETICAL PLURALISM 


This antipathy toward the myth predicament was one of the main driving- 
forces behind Feyerabend’s attempt to liberalise empiricism further than 
ever before. He thus devotes considerable time to showing how theoretical 
monism would retard the growth of knowledge. But what exactly is 
theoretical monism? Feyerabend’s somewhat sweeping characterization 
raises several issues. 

Sometimes, he identifies theoretical monism as a tendency, bolstered by 
psychological mechanisms, to restrict the number of theories in a given 
domain, for the purposes of inculcating a fixed belief in a particular theory. 
This he takes to be a sign that the theorists concerned ‘have come to the 
end of their rope, that they can no longer think of any decisive objection ... 
and that they have therefore, for the time being, agreed to accept a single 
point of view to the exclusion of everything else’ (p. 107). Feyerabend rails 
against this tendency by deploying arguments for theoretical pluralism, the 
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‘method of classes of alternative theories’ (p. 99), which implies that 
knowledge is best attained by working with a plurality of hypotheses. At 
other times, however, theoretical monism seems only to be the far more 
innocuous set of ideas that there is such a thing as truth, that some theories 
are closer to being true than others, and therefore that we can and ought to 
winnow out inadequate theories. 

Feyerabend’s rather selective way with some of the views he rejects 
means that there are many questions that need investigating here. First, he 
presents the theoretical monist as believing in the existence of a single 
‘correct picture of the world’ or ‘correct point of view’ (p. 104). Does this 
mean a single true theory, a ‘theory of everything’? One might well believe 
in truth, or truths, without committing oneself to the existence of such a 
thing, for although truths must be compatible with one another, they need 
not comprise parts of a single picture or theory. Or is Feyerabend, more 
radically, denying the existence of any truth, about any subject-matter? 
Then it would be hard to see why we should bother to be theoretical 
pluralists, what theoretical pluralism would be a means towards, and we 
surely would have lost ‘touch with reality’ (p. 110). One line of thought is 
that the objections to theoretical monism are ultimately based on humani- 
tarian ethical values. Feyerabend tells us, after all, that ‘the most decisive 
objection’ to theoretical monism is that it is a method of deception and 
conformity: 

It enforces an unenlightened conformism, and speaks of truth; it leads to a 

deterioration of intellectual capabilities, of the power of imagination, and 


speaks of deep insight; it destroys the most precious gift of the young, their 
tremendous power of imagination, and speaks of education. (pp. 95-6) 


Second, what does Feyerabend mean by appealing to ‘knowledge’ in his 
argument for theoretical pluralism? Pluralism, he assures us, affords us our 
best chance of securing knowledge. But are the goods what the customer 
ordered? In a famous passage, Feyerabend contrasts the monist’s concep- 
tion of knowledge with the kind of knowledge which results from pluralism: 

Knowledge so conceived is not a process that converges towards an ideal 

view; it is an ever-increasing ocean of alternatives, each of them forcing the 

others into greater articulation, all of them contributing, via this process of 


competition, to the development of our mental faculties. (“Reply to Criticism’, 
PPI, p. 107. See also this volume, p. 184) 


Could this be a conception of knowledge (as opposed to belief)? Does it, for 
example, involve relinquishing the ideal of truth, or replacing the usual 
‘absolute’ conception of truth with a relativist conception? (Feyerabend 
does suggest that there are different notions of truth. But could the concept 
of truth be, as he puts it there, ‘a relatively recent product’?) p. 200. Or 
does it take on board the sceptical view that we must continue to believe 
that there is truth, even though we must also believe that it is never 


6 KNOWLEDGE, SCIENCE AND RELATIVISM 


knowable? Are developing our mental faculties, raising our theories to a 
higher level of articulation, and attaining a higher level of consciousness 
(along with the retention of our childhood dreams, and the other pleasing 
phenomena to which Feyerabend refers) supposed to be aims in themselves? 
Could we attain these things without yet affording us a better grasp on the 
truth? More generally, when Feyerabend talks of ‘the improvement of our 
knowledge’ (p. 106), and ‘the progress of science’ (p. 189) does he have in 
mind progress with respect to truth (or probability, reliability, etc.), or does 
he refer simply to the refinement of our affective sensibilities? There is a 
temptation to think that he might contest the opposition implied here, by 
insisting that we simply cannot separate cognitive virtues from affective 
ones. But this does not fit well with those passages where, at his most 
voluntaristic, he does explicitly oppose truth to other ideals which guide 
human life, and insists that we have to choose between them: 


My criticism of modern science is that it inhibits freedom of thought. If the 
reason is that it has found the truth and now follows it then I would say that 
there are better things than first finding, and then following such a monster. 


(p. 183) 


To prevent or remedy the myth predicament Feyerabend first proposed 
his own ‘positive methodology for the empirical sciences’ (p. 80), suggesting 
that we ought to use a plurality of mutually inconsistent theories, playing 
them off against one another in an attempt to reveal their faults and 
limitations. This, he suggested, is the ‘theoretical pluralism’ the pre- 
Socratic thinkers (and subsequent successful scientists) used: they recog- 
nized the human origins of explanatory systems (and societies), and thus 
treated their own theories as eminently fallible guesses, guesses which would 
be improved as a result of a critical comparison with other guesses. One 
thing Feyerabend always opposed was ‘demythologization’, the attempt to 
weaken the literal content of theories by taking their claims as merely 
metaphorical (p. 143, note 15). The fruitful pluralism which generates 
progress, or just genuine plurality, simply doesn’t work if we ‘reinterpret’ 
away the factual content of what we believe. 

Sometimes Feyerabend mentions the idea, fostered within ‘evolutionary 
epistemology’, that the development of knowledge bears a strong analogy 
to the evolutionary development of species. He points out that ‘the 
development of animal species is the result of a process of proliferation that 
goes on even if the existing species happen to be well adapted to their 
surroundings’ (p. 106). But the evolutionary model does not fit well with 
Feyerabend’s ‘principle of tenacity’, which urges us to retain theories, no 
matter how comprehensively they have been refuted: ‘natural selection’, 
after all, does require that some organisms reproduce less successfully than 
others, and therefore that their lineage goes to the wall. 
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PHILOSOPHY OF SCIENCE AS MYTH 


Feyerabend also recognized that science and myth are related in another 
way: science, in virtue of being a complex set of human activities, inevitably 
generates and sustains its own myths. He came to see the very idea that 
there is a distinction between science and myth as itself one of the myths of 
science. However long he took to get there, it is clear that he did ultimately 
conclude that science is just the myth of today: ‘Science ts just one of the many 
ideologies that propel society and it should be treated as such’ (p. 187). In other 
papers, he pursued variations on this theme: science is just ‘one of the 
many pastimes humans have invented to entertain themselves’ (1967m, 
p- 413) or, much later, one of several ‘supermarkets’, just like art or religion, 
from which we select what we want (1994p, p. 146). One of the ultimate 
results of this assimilation is that the term ‘myth’ loses all its pejorative 
connotations: in ‘Let’s Make More Movies’ (p. 198) Feyerabend calls for a 
revival of mythical ways of presenting theories. 

‘Outline of a Pluralistic Theory of Knowledge and Action’ is one of 
Feyerabend’s earlier presentations of the idea that science and philosophy 
could learn from the contemporary arts, which have managed to resist the 
vociferous demands of ‘reason’, and in which conformity to a single point 
of view is ‘no longer demanded’ (p. 105). This paper should be read 
together with the slightly earlier ‘On the Improvement of the Sciences and 
the Arts, and the Possible Identity of the Two’ (1967m), where Feyerabend 
argues that, for the sake of our culture, the gulf between the arts and the 
sciences should never be closed. What excites him about modern art is 
precisely its pluralism: its use of ‘the method of multiple representation’ 
(1967m, p. 411). Freedom of artistic creation, he believes, could go hand- 
in-hand with ‘the improvement of our knowledge’ (p. 106). The real 
difference between sciences and arts, for Feyerabend, is not so much in 
their actual operations, for although science is now dominated by experts, 
instead of opportunistic dilettantes, pluralism ‘played and still plays an 
important role in science’ (p. 217). Rather, it is the received cdeology of 
science, which is wholeheartedly monistic, that lets it down. 

Feyerabend added something distinctive and important to this thought 
that science exudes its own mythological ‘prose’: he insisted that the myth 
that science is something other than myth arises as a result of the 
philosophical activity which parasitically attaches itself to science, rather than 


3 Feyerabend’s fondness for expressionist theories of art can usefully be contrasted with 
Popper’s vigorous critique of them (in his autobiography, for example: Unended Quest: An 
Intellectual Autobiography (Glasgow: Collins, 1976), esp. section 13). And Popper’s view that it is 
in science where progress is most marked stands opposed to Feyerabend’s idea that modern 
art supplies a better and more humane paradigm of intellectual activity, which can be used 
to generate a ‘humanitarian science’ (ch. 4, p. 110). 
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directly from the loins of science itself. Throughout his work, he refers to 
methodological ‘schizophrenia’, the split between actual scientific method 
and its philosophical reflection, which masks from us the true nature of 
science. I suspect that Feyerabend came to see himself not as an ‘enemy of 
science’, but primarily as an opponent of its contemporary image, as well as 
of the kind of science-dominated philosophy prevalent in the Anglo-Saxon 
intellectual world. He always reserved his most scathing comments for his 
own ‘bastard subject’, the philosophy of science, realizing, more vividly 
than certain other thinkers influenced by Ludwig Wittgenstein’s later work, 
that science and scientists can be affected by philosophical rhetoric, that 
what started as an adventure of the human spirit could degenerate into ‘big 
science’, driven entirely by experts. Asked what he thought should be the 
task of the philosopher of science in a society in which scientific standards 
are treated like myths, Feyerabend replied, ‘Not to add myths of his own to 
the myths of the scientists’.* 


THE ROLE OF SCIENCE IN SOCIETY 


According to ‘How to Defend Society Against Science’, the potential for 
liberation which science once possessed derived entirely from the fact that 
it overthrew existing belief-systems, and not at all from any supposed 
hold on or approach to the truth it may have had. (Feyerabend sometimes 
treated the possibility of a change in belief as an absolute value.) Like 
Popper, Feyerabend cannot tolerate the existence of what Kuhn calls 
‘normal science’, that is, periods during which fundamental metaphysical 
and theoretical assumptions are taken for granted, in order to concentrate 
on the job of ‘fitting’ the paradigm to nature. Feyerabend’s estimation of 
contemporary science sometimes seems even more negative than Pop- 
per’s. The science of today, he tells us, is accorded a special status both 
by intellectuals, and by society. Intellectuals exempt it from criticism 
mainly because they think, wrongly, that it embodies a superior method for 
acquiring knowledge. And society lets it off lightly mainly because it is 
perceived, wrongly, to have a virtual monopoly on the production of 
desirable results. But these criticisms have to be set alongside the fact that 
it was usually the image of science, and the willingness of scientists to 
play up to it, rather than science itself, which fundamentally irked 
Feyerabend. 

An English translation of the 1973 paper ‘On the Limited Validity of 
Methodological Rules’ is included here not least because, in his correspon- 
dence with Imre Lakatos, Feyerabend recommended it as ‘the last good 


4 From an interview conducted by Teresa Ordufiya in Berkeley, California, March 1981. 
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thing I wrote’.° It also serves as an excellent summary of the line of 
argument in Against Method. Having reached that book’s most famous 
conclusion, that there is no such thing as the scientific method, Feyerabend 
devoted a considerable part of his time to working out its political 
implications. He is one of a number of thinkers who seek to argue that 
democracy should not be confined to institutionalized politics, but should 
be massively extended to permeate the operations of everyday life. His 
favourite positive idea, in this connection, is that in a free society the 
activities and proposals of scientists should be evaluated by lay people and 
controlled by ‘democratic councils’ (chs. 5, 8, 11). 

This ‘Democratic relativism’, presented here at most length in ‘Democ- 
racy, Elitism, and Scientific Method’, makes lively contact with the hopes 
and perceptions of many people who nowadays identify themselves pri- 
marily as members of one or another social movement, or grouping (or 
collection of such). The perceived pluralism of contemporary societies is a 
powerful temptation to follow Democratic relativism in protecting (by 
assigning basic rights to) traditions, rather than individuals. But, on reflec- 
tion, this still seems deeply problematic. Do people who, by choice or 
otherwise, fail to identify with any tradition, simply fall between the cracks 
of this collectivist morality, becoming non-persons, devoid of rights? What 
of reformers and other misfits who try to change their tradition(s), from 
within: are they to be judged misguided as a matter of course? Or do they 
become ‘the community of those who have nothing in common’? Or are 
there circumstances in which individuals count as traditions? And from 
where comes the confidence that democratic councils ‘will choose a 
democratic relativism as the basis on which their exceptions are imposed’ 
(p. 223, emphasis added)? It is a serious question, surely not to be silenced 
by accusations of emotional blackmail or slander (p. 222), how such 
councils would differ from the workers’ committees, soviets, kangaroo 
courts and, ultimately, show trials with which the recent history of ‘demo- 
cratic’ socialist societies was blighted. Those who worry, legitimately, about 
the coercion exercised by the state upon science, or vice versa, certainly 
ought to consider whether there might not be a less potentially harmful 
way of de-coupling the two. 

Feyerabend, to his great credit, certainly came to recognize that some of 
these problems had not been adequately dealt with here. In later work, he 


> In an undated letter from the Feyerabend/Lakatos correspondence, now part of the Lakatos 
Collection in the Archive Division of the British Library of Political and Economic Science, 
at the London School of Economics. The article surely represents the zenith of Feyerabend’s 


attempts to empower footnotes and to allow them to wrest control from the body of the text 
itself! 
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retreated from relativism specifically because he felt that it wrongly 
portrayed customs and traditions as fixed and autonomous entities.® 


HISTORY OF THE PHILOSOPHY OF SCIENCE 


In one of the papers reprinted here, ‘Let’s Make More Movies’, Feyerabend 
compares philosophical accounts of the history of science with the possi- 
bilities for presenting that same history in a theatrical context. Not only did 
he have a lifelong interest in the theatre, he was once offered the job of 
production-assistant to Bertolt Brecht, and later wrote an important article 
on Eugene Ionesco (Feyerabend 1967b, 1967c). Here, he is keen to insist 
that an argument is far more than an abstractly representable train of 
reasoning, for it involves the behaviour, strategies and appearances of the 
disputants and onlookers. A theatrical presentation will not allow us to use 
only ‘rational’ criteria for evaluating an argument, it will force us to attend 
to the argument’s ‘physiognomy’, and ‘to judge reason rather than using it as 
a basis for judging everything else’ (p. 192). Among the advantages of the 
stage presentation are that it provides concrete examples which ‘guide the 
application’ of terms like ‘reason’, and give content to the corresponding 
concepts (p. 195). Brecht’s presentation of Galileo brings out the latter’s use 
of tricks, as well as his insight. It emphasizes that when scientific thought 
leaves the monastery, turning from being something purely contemplative 
into being part of everyday life (pp. 193), the process involved goes beyond 
liberation, to the stimulation of insatiable appetites. 

Feyerabend concludes that philosophical problems can be dealt with in 
better ways than by ‘verbal exchange, written discourse, and, a fortion, 
scholarly research’ (p. 195).? He thus regrets philosophy’s decision to 
restrict itself to the word, arguing that the degeneration of philosophy is 
manifest in the history of the philosophy of science. 

Feyerabend rarely had kind things to say about the philosophy of 
science, or its professional practitioners. Consistently highest in his estima- 
tion came the pre-Socratic thinkers, the heroic figures of the original 
‘scientific revolution’, the philosopher-scientists of the late nineteenth and 
early twentieth century, such as Hermann von Helmholtz, Ludwig Boltz- 
mann, Heinrich Hertz, Ernst Mach, and Pierre Duhem, and those who 
followed in their footsteps, such as Max Planck, Albert Einstein and Niels 
Bohr. What are the grounds of these particular basic value-judgements? 
The scientific revolution, Feyerabend assures us, 


§ See the essays collected in The Conquest of Abundance. 

7 Who can say whether his call for thinking film-directors had any effect? It might have been 
interesting, though, to know his opinion of ‘Badlands’ (1974), directed by Terrence Malick, a 
philosopher trained in the phenomenological tradition, and translator of Martin Heidegger’s 
The Essence of Reasons (Evanston, IL: Northwestern University Press, 1969). 
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is the heroic time of the philosophy of science. It is not content just to mirror a 
science that develops independently of it; nor is it so distant as to deal with 
alternative philosophies only. It builds science, and defends it against resistance 
and explains its consequences. (p. 196; cf. pp. 121 and 128) 


‘Pure’ philosophers, by comparison, almost always came off worse (see, 
though, the remarks on Mill and Hegel in chapter 11, some of which also 
appeared as PP2, chapter 4). In ‘How to be a Good Empiricist’, they are 
presented as the new enemies of tolerance and scientific progress. However, 
Feyerabend’s evaluation of just who counted as the villains of the piece 
varied. In papers reprinted here, the Vienna Circle and Popper get away 
relatively unscathed (except in chapter 8). These thinkers did not represent 
the nadir of the process, according to Feyerabend. After all, both the 
Logical Positivists’ ‘explications’ of the language of science and Popper’s 
criterion of demarcation could be seen, at first, to involve a criticism of what 
was considered to be scientific activity, resulting in the expulsion of 
metaphysics. Feyerabend usually reserves his worst ire for those post-logical 
empiricist productions which aim to make sense of scientific theories in 
terms of the schemata of formal logic (chapter 6, section 8; plus chapters 9 
and 11). Where they seek only to logically reconstruct science, they are 
accused of conformism. And where they go further, to excise parts of 
science which do not meet their logical criteria, they are accused of 
misunderstanding it. Either way, they are judged to retard the process of 
scientific advancement. But, ironically, even the ‘historical’ philosophers of 
science, influericed by Wittgenstein’s later philosophy, and with whom 
Feyerabend’s own name is often associated, do not escape his withering 
tongue. Kuhn and his followers, for example, are referred to in these terms: 
Kuhn’s ideas are interesting but, alas, they are much too vague to give rise to 
anything but lots of hot air. If you don’t believe me, look at the literature. 


Never before has the literature on the philosophy of science been invaded by 
so many creeps and incompetents. (p. 185) 


Feyerabend’s complaint was that these philosophers had abrogated their 
duty to critically evaluate science, in favour of its mere description, 
‘clarification’ or ‘elucidation’. In their hands, philosophy of science had 
been separated from the live body of science itself. But in this situation the 
real content of science can no longer profit from its philosophical hand- 
maiden: the result can only be that science is embalmed, and hence 
retarded. One might wonder why Imre Lakatos, whose own proposed 
‘methodology’ Feyerabend considered to be empty, was always accorded 
more respect. If, as Feyerabend concludes, Lakatos’ work issues in no 
genuine methodological prescriptions, how can it ‘be used to transform the 
process of science itself’ (p. 137)? 

In the nineteen-seventies and cighties, a number of contemporary 
philosophers of science (Feyerabend, Giedymin, Worrall, Cartwright, van 
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Fraassen, Zahar) rediscovered and reworked the thought of their discipli- 
ne’s major turn-of-the-century figures: Ernst Mach, Pierre Duhem, Henri 
Poincaré, Emile Meyerson, etc. (More recently, the project has moved on to 
resuscitating the reputations of Logical Positivists.)® ‘Philosophy of Science: 
A Subject with a Great Past’ was the first clear indication that it was Mach 
whom Feyerabend most actively sought to rehabilitate. His papers and 
remarks on Mach are among the most exciting and fertile products of the 
recent rethinking. 

Partly because the Logical Positivists themselves claimed Mach as their 
founding father, his reputation as a rabid positivist (fuelled also by the 
Popperian tribe, and by Lenin) has raged unabated. Mach was a major 
influence on the early, as well as the later, Feyerabend. He reckoned 
Mach’s admirers within the Vienna Circle unwanted friends, but he 
reserved his main fire for those who portrayed Mach as ‘a short-sighted 
and narrow-minded positivist’. The contrast with Popper, for whom 
Mach’s opposition to the atomic theory represented ‘a typical example of 
the obscurantism of instrumentalism’,'° is most notable. ‘This particular Feyer- 
abend project is pursued at most length in the later paper ‘Mach’s Theory 
of Research and its Relation to Einstein’ (1984d). Feyerabend’s Mach is a 
true philosopher-scientist, willing to criticize and change science on the 
basis of philosophical considerations and in the name of scientific progress. 
He is the very model of a philosopher who ‘participates in the process of 
science itself’ (p. 198), granting it autonomy from the criteria of logic, 
while evaluating and reforming it by reference to general humanitarian 
standards. It is also notable that Mach provides what Feyerabend identifies 
as ‘a philosophy of science that completely abandons the idea of a 
foundation of knowledge’ (p. 129), replacing it by a knowledge without 
foundations: 


A special feature of Mach’s philosophy is that science explores all aspects of 
knowledge, ‘principles’ as well as theories, ‘foundations’ as well as peripheral 
assumptions, local rules as well as the laws of logic; it is an autonomous 
enterprise, not guided by ideas imposed without control from its own on- 
going research process. (pp. 216-17) 


Several of the papers in this volume provide the illuminating spectacle of 
a thinker trying to walk a line between, on the one hand, the totally 


8 See, for example, N. Cartwright et al., Otto Neurath: Philosophy Between Science and Politics 
(Cambridge: Cambridge University Press, 1996). 

9 Killing Time: The Autobiography of Paul Feyerabend (Chicago: University of Chicago Press, 1995), 
p. 30. Note, however, that in ‘How to be a Good Empiricist’ (p. 83), Feyerabend does 
acknowledge some restrictive aspects of Mach’s positivism. 

10 Three Views Concerning Human Knowledge’, in his Conjectures and Refutations (London: 
Routledge, 1963), p. 100 note. 


INTRODUCTION TO VOLUME 3 13 


uncritical acceptance of science, which Feyerabend associates with the 
‘historical’ philosophers of science and, on the other hand, the attempt to 
measure science too hastily by reference to abstract logical criteria drawn 
exclusively from philosophy. A bland historicist relativism, after all, will 
offer little scope for what Feyerabend consistently deems essential: the 
possibility of criticizing and thereby reforming science. But philosophies with 
maximum critical potential, such as the Popperian one from which 
Feyerabend defected, are apparently free to write off the actual history of 
science as an irrelevant matter of contingent fact. How much does it matter, 
for example, if the methodological rules which philosophers lay down are 
rules which scientists have not actually followed? What role does the 
‘detailed study of primary sources in the history of science’ (p. 137) which 
Feyerabend calls for have to play in the evaluation of science? 

Mach’s work, I believe, represented for Feyerabend the most plausible 
resolution of this tension: Mach’s ‘critical-historical’ approach is what he 
sought to emulate.!! For both, it is important that non-scientists can come 
to understand, evaluate, and even make suggestions for improving science. 
Both sought to keep open the possibility of criticizing science as a whole. To 
this end, both sought to demystify the history of science, rescuing it from 
official textbook accounts and recovering it as what Feyerabend later 
characterized as a collection of ‘historical’ traditions.'* Both were keen to 
disregard distinctions between scientific specialisms, and to appeal across 
such academic boundaries, using some parts of science to criticize others. 
Both recognized that there are episodes in the history of science where 
theories triumph because they have suppressed objections, and that such 
objections, as well as the alternative research programmes which inform 
them, can profitably be revived. Both regarded the revival of such research 
programmes, including indigenous ‘folk’ theories, as an important step 
towards the ‘democratization’ of science. And this political move they 
advocated in order to counter what they perceived as the over-extension of 
the authority of science, the elimination of individuality from scientific 
activity, and the threat of scientific indoctrination, resulting in an increasing 
tendency for science to become a ‘church’.!? This work raises in clearest 
form questions about the status of science vis-a-vis philosophy and issues 


For an illuminating account of this approach, and of Mach’s influence on Feyerabend, see 
Steve Fuller, ‘Retrieving the Point of the Realism-Instrumentalism Debate: Mach vs. Planck 
on Science Education Policy’, in D. Hull, M. Forbes and R. M. Burian (eds.), PSA 1994, 
volume J (East Lansing, MI: Philosophy of Science Association, 1994), pp. 200-11. 

For the distinction between ‘abstract’ and ‘historical’ traditions, see chapter one of PP2. 
See, for example, Feyerabend (1982f) (1983a) and J. Blackmore, ‘Ernst Mach Leaves “The 
Church of Physics”’, British Journal for the Philosophy of Science, vol. 40, 1989, pp. 519-540. 
(This latter article should also be consulted as a counterweight to Feyerabend’s 
interpretation of Mach.) 
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concerning the approach(es) to science a philosopher can legitimately take 
which, although all philosophers of science must perforce take a stand on 
them, cannot be said to have received any clear theoretical resolution. 

Feyerabend’s own attempted resolution is itself noteworthy, and takes us 
back to his critique of theoretical monism. He sought standards or criteria 
by reference to which science could be fairly evaluated. To think that such 
standards could be drawn from science itself, or that scientists are the only 
people who are competent to assess science, is to fall into the ‘élitism’ 
which he ascribes to Polanyi, Kuhn, Holton and Lakatos (chapter 11). 
Indeed, Feyerabend differs from almost all other twentieth-century philoso- 
phers of science in thinking that no purely cognitive or intellectual 
standards for evaluating science can be found. But this does not mean that 
he gave up on the attempt to evaluate science. He still sought ‘standards 
which have the advantage of being simple, commonsensical, and accepted 
by all’ (p. 127). How much this departs from Popper’s ‘critical rationalism’, 
whose epistemology also explicitly rests on values,'* is a good question. 
‘Knowledge without Foundations’ illustrates, among other things, the sense 
in which Popper and Feyerabend both considered values to be the 
foundation of epistemology, and thence of philosophy. But it is not just the 
values appealed to that differ: where Popper insists on applying criteria of 
logic, Feyerabend (and the Mach he portrays) find such standards only in 
ethics. Feyerabend clearly rejects the idea that we should direct our lives 
according to ‘scientific’ reason. In ‘Rationalism, Relativism and Scientific 
Method’, one of his most in-depth examinations of rationalism, having 
distinguished several versions of that doctrine, he argues that even so, 
rationality is just one tradition among others. There, he expressly rejects 
rationalism in favour of a deeply voluntaristic relativism. Elsewhere he 
insists that ‘there are no unambiguous scientific standards’ (p. 212). But is 
this a rejection of rationality itself? Is there still room for interpreting 
Feyerabend as rejecting ‘Reason’ and ‘Rationality’, but not reason and 
rationality, and as urging a conception of rationality widened well beyond 
the confines of scientific reason? 


A NOTE ON THE TEXT 


On the rare occasions when Feyerabend’s original text contained an 
obvious linguistic slip, typographical error or omission, any words I have 
changed or added appear in corner brackets. Apart from these, the only 
way in which I have altered Feyerabend’s text is to flesh out the references 
he offers, giving full and uniformly presented citations for the books and 


4 See, for example, G. Stokes, Popper: Politics, Epistemology and Methodology (Cambridge: Polity 
Press, 1998). 
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articles to which he refers. The separate list of references in the original 
version of chapter 3 has been amalgamated into that chapter’s notes, which 
have now been numbered. These changes I have not flagged. Notes added 
by the editor or the translators are marked as such, and appear in square 
brackets. 


I 


The problem of the existence of theoretical entities 


Translated by Daniel Sirtes and Eric M. Oberheim 


I THE PROBLEM 


It is said that tables and chairs are directly observable, but that atoms, 
electric fields, and photons are not. What is meant by this is something like 
the following. In the case of tables and chairs, we make the transition from 
the perception to the thing and its properties quickly and without further 
consideration. Here, naive realism is a psychological reality. But in the case 
of atoms, electric fields, and the like, such a direct transition is not possible. 
While a single glance is enough to determine whether the table in my office 
is brown, complicated measuring devices, as well as an interpretation of the 
readings of those devices on the basis of physical theories, are required if 
one wants to determine whether there are indeed electric fields present, 
how strong they are, and what properties they possess. This situation 
suggests the following first explanation of the distinction between observa- 
tional and theoretical concepts: a concept is an observational concept if the 
truth-value of a singular statement containing either only that concept, or 
that concept along with other observational concepts, can be determined 
quickly and solely on the basis of observation, or at least if it is imaginable 
that a decision of this kind will be possible someday (the back side of the 
moon was observable, in this sense, even before the publication of the first 
picture). A concept is a theoretical concept if in order to determine the 
truth-value of a singular statement which contains it, theories, in addition 
to observations, are also required. To be brief and imprecise, an observa- 
tion statement is accepted (or rejected) by merely looking (or listening, etc.). 
A theoretical statement is accepted or rejected by looking and thinking 
(calculating). 

The problem of the existence of theoretical entities can now be 
formulated in the following way. Are there things to which theoretical 
concepts correspond (e.g, are there also electric fields in addition to chairs 
and tables), or must theoretical concepts not be conceived of as concepts 
which refer to existing objects? Mind you, this problem has been formu- 
lated under the assumption that the theory which contains the concepts in 
question is érve. Therefore, this is not a problem which can be solved by 
scientific investigation (observations and the proposal of additional 
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theories). We are presuming, of course, that scientific investigations have 
already achieved the best imaginable result; namely, the truth of the theory 
in question. 

This last remark immediately rules out as insufficient both of the 
following two attempts to solve the problem. First attempt: the existence of 
theoretical entities is decided by observations in conjunction with certain 
theories; in the case of electrodynamics, for example, the observations in 
conjunction with Maxwell’s equations. It is very easy to see that this answer 
only leads us in a circle. The application of Maxwell’s equations to a 
concrete case can only lead to the assertion that in this concrete case an 
electrodynamic field was found if the problem of theoretical entities has 
already been solved in a positive sense, i.e., if we are already allowed to 
interpret the fundamental symbols of the equations being used realistically. 
Second attempt: the existence of the theoretical entities of a certain theory 
is decided by the relationship of the theory to another, more general theory. 
As an example, let us take a simple theory which explains free fall through 
force fields near the earth’s surface. If this theory does not have additional 
consequences other than statements about gravitational acceleration at the 
earth’s surface, then it will seem very doubtful whether the existence of new 
things has been asserted here. What seems to be the case here is simply a 
duplication of descriptions about one and the same thing, namely, about free 
falling objects. The theory of gravitation completely changes the situation. 
This theory explains the free fall, shows that strictly speaking the laws of 
free fall are false, and in addition explains a lot of other things. One can, it 
seems, say that the first modest theory was a vague anticipation of 
gravitational theory, and therefore that the term ‘force’ must be interpreted 
realistically in it too. Yet this presupposes that the term ‘force’ is already 
interpreted realistically in Newton’s theory, and this is exactly the question 
that we want to solve in the problem of theoretical entities. 

It follows therefore that neither the discussion of specific theories, nor 
the discussion of measurements in conjunction with theories can lead to a 
solution of our problem. What can solve or at least clarify the problem is a 
discussion of the nature of theoretical knowledge or, to use a less Aris- 
totelian manner of expression, what can solve the problem is a discussion of 
scientific methodology. 

Such a discussion, and with it the problem of theoretical entities itself, 
only makes sense if the following two assumptions are made. The first is 
that the existence of observable objects is not a problem, and that the 
existence of theoretical entities only comes into question because theoreti- 
cal entities cannot be observed. It is this first assumption that actually 
distinguishes the problem of the existence of theoretical entities from the 
problem of existence altogether, and fundamentally simplifies its solution. 
The second assumption is that there are theoretical entities, and that not 
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everything is observable. We begin with the discussion of the second 
assumption and will return to the first assumption later in this article. 


2 DERIVATION OF AN APPARENT PARADOX 


Thus, we begin with the discussion of the second assumption. Is it indeed 
the case that there are theoretical entities in the sense of the first 
explanation? Or, to draw on concrete examples, is it the case that 
elementary particles, fields, and the like are not directly observable, and 
furthermore that they will never be accessible to observation? To take the 
example of the gravitational field, we do feel the burden of a suitcase in our 
hand and we notice the gravitation (the gradients of some guv) very clearly 
when we climb a steep mountain. We must also pay attention to the fact 
that an electrician can detect the voltage of an outlet or a battery very 
quickly and ‘through observation’ (i.e., without thinking about any theory). 
He uses his voltmeter, or even better, he uses his moistened finger or his 
tongue (for small voltages). He observes directly and makes no inferences 
(for example, he does not infer that ‘the pointer has this or that position, 
therefore the spring which holds it at the outset has this or that tension, 
thus ... etc.’). Therefore, in the sense in which we introduced the predicate 
‘observable’ above (first explanation), for the electrician, ‘voltage’ is an 
observational concept. Furthermore, if we look at the very instructive cloud 
chamber photographs, for example the first photograph of a positron, or 
Leighton’s photograph of the decay of a y-meson, can there still be a doubt 
that we possess a direct method of observing elementary particles? Now it 
is entirely conceded that not every scientific statement is decidable by 
observations in the way mentioned. An example in which direct observa- 
tions are not yet available is the core temperature of a star or the weight of 
a newly discovered asteroid. In such a case, one first observes and then 
calculates, until finally after quite a long time the desired result comes to 
light. But if one takes into consideration how many things there are whose 
properties had to be inferred in a difficult way at first, which in the end 
were made accessible to direct observation (consider again the back side of 
the moon, or the distance between molecule centres in a crystal), then one 
will not attach too great importance to this fact. On the contrary, we can 
show that adherence to the principles of scientific methodology must lead, 
in the end, to the direct observability of all of the states of affairs which are 
asserted by the theory. Empirical method does demand, after all, that every 
assertion of physical theory be made accessible to verification by experi- 
ence. It demands the construction of reliable and decisive testing pro- 
cedures. Now let us assume that through adherence to this demand we 
have found a method of testing which leads to a very strict test, and 
therefore, in the case of a positive outcome, to a very certain criterion for 
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the existence of a state of affairs S. As soon as this method is generally 
accepted and has been standardized, it is only a question of time until no 
conscious distinction is drawn between the presence of the criterion and 
the presence of S$ itself. The presence of the criterion no longer comes into 
consideration on its own, but one immediately says without further ado 
that S itself occurred: S has become directly observable. 

The argument developed in the last paragraph can be summarized in 
the following way: many of the entities labelled theoretical are actually 
observable, and those which are not yet observable can be made accessible 
to observation. Thus, if we disregard the historical coincidence that certain 
methods of observation are not yet in use, we must conclude that all 
descriptive concepts of science (or more generally, all empirical concepts) are observational 
concepts. This contradicts the second assumption formulated at the end of 
the preceding section, and therefore the problem of theoretical entities as it 
was developed in that section dissolves into nothing. Now the real problem 
is no longer the question of whether and why we should interpret 
theoretical concepts (as opposed to observational concepts) realistically. 
The problem is whether and why we should interpret a descriptive concept 
realistically at all. 

But for the time being, we are still a long way from the solution to this 
problem, because as every expert about the situation knows, there are a 
great number of objections to the result we just derived. Thus, before we 
proceed, we must clear the air by discussing each of these objections in 
turn. 

We have said that the feeling of weight which we sense when we lift a 
suitcase can be conceived of as an observation of the gravitational field at 
the location of this simple ‘experiment’. A very simple and naive objection 
to this assertion, but one which is raised by certain philosophers, is the 
following. Lifting a suitcase is not at all an observation of the gravitational 
field. If anything, it is an observation of the weight of the suitcase; although 
even in this case — and even this remark is sometimes considered as a 
serious objection — the word ‘observation’ or ‘experiment’ sounds a bit 
artificial. Let us disregard this sideswipe at the artificiality of the expression! 
After all, this just shows us that problems of observation are not dealt with 
systematically in everyday life. This is a criticism of ordinary language, but 
not of the terminology that we used. We have to say, then, that even in 
everyday life, lifting a suitcase does not serve only to test the suitcase’s 
weight. For example, after a long illness, we can lift a suitcase of a known 
weight as a test of our own strength and aot as a test of the weight of the 
suitcase (which in this case is presupposed as known). Or, we lift the suitcase 
of a person who does not have a friendly disposition toward us, and we test 
his patience or our own nerve. One can increase these examples ad infinitum. 
What they show is that the object being observed depends on the problem 
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present, and that this object is not already given by the simple act of 
observation. The problem of the intensity of the gravitational field at a 
certain location on the earth’s surface is not formulated in everyday 
language — what one doesn’t know, one doesn’t speak about. But as soon as 
this problem is formulated there is the possibility of recruiting an entirely 
everyday action, like lifting a suitcase whose content is known (ie., of 
known mass), for solving it ‘by observation’. Thus, we can conceive of lifting 
a suitcase as an observation of the intensity of the gravitational field at the 
location of this action, and we can conceive of the sudden feeling that the 
weight of the suitcase has decreased as an observation of a sudden decrease 
of this intensity. (A more realistic example is the direct observation of a 
supernova by observing the sudden increase in brightness of a point of light 
in the sky.) This takes care of the first objection. 

We turn now to the second objection. In this second objection, it is 
admitted that the feeling of weight that we sense when we lift a suitcase 
may play a role when we want to draw an inference about the intensity of 
the gravitational field. But it is objected that there is no sense in which we 
have a direct observation here, because we infer from the presence of the 
feeling to the field with the help of a physiological-physical theory, while in 
the case of an observation of a table, no such conscious separation between 
the act of observation, on the one hand, and the postulated object, i.e., the 
table, on the other hand, occurs. We simply see a table, but not a situation 
which could be conceived of as a (positive or negative) test of the presence 
of a table on the basis of theoretical considerations. This objection 
compares two different stages of learning: the blind man who just acquired 
the faculty of seeing will initially have difficulties inferring the present state 
of affairs, such as the presence of a table in front of him, from his 
impressions. After dealing longer with tables and other macroscopic 
objects, the distance between the perception and the object will gradually 
be reduced, until finally no phenomenological distinction can be drawn 
between what is perceived and what is supposed to exist — we directly 
perceive a table. There is not the slightest reason to assume that in the case 
of a gravitational field such a development cannot occur, and so we can 
immediately see how the other examples we used follow suit: the observa- 
tion of electrons in a Wilson cloud chamber, the direct observation of a 
supernova with the naked eye, etc. The last example is especially instruc- 
tive. An astronomer can become very well acquainted with a certain star 
which is barely visible to the naked eye through interferometric observa- 
tions (determination of diameter), spectral photographs, and the like. One 
evening, he looks up to the sky and sees a strong increase in brightness. ‘A 
supernova!’ (directly observed!), he shouts, as he rushes to the spectroscope 
and the interferometer. In the spectrum, He-lines prominently appear: 
helium is expelled by the atmosphere. These lines have a thin, bright core: 
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the outer surface of the star is surrounded by a layer of hot gases which is 
followed by a denser, colder layer. The shift on the interferometer shows a 
diameter 500 times greater, and so on. Who would want to say that this is 
not a direct observation for the experienced astronomer? 

At this point, a third decisive objection arises. It is to be admitted that 
astronomers, electricians, and physicists no longer infer certain things, if by 
this is meant that at the moment of observation (of the spectrum, the cloud 
chamber photograph, the voltmeter) a long series of mental operations are 
consciously carried out. Yet, the third objection continues, this psychological 
fact is irrelevant to the problem of the existence of theoretical entities. This 
is because if one calls on the astronomer to justify his quite directly obtained 
assertion, then he must nevertheless produce a whole series of theoretical 
explanations. For example, he will give explanations about the construction 
of the apparatuses used, as well as theories which allow him to interpret the 
reactions of these apparatuses in the way that he actually does. The truth of 
the theories used can never be conclusively guaranteed, so the existence of 
the partially observed, partially inferred entities can never be conclusively 
assured, The objection concludes that the concept of an electric field is a 
theoretical concept because every assertion about electric field intensities 
requires such a justification by theories whose truth is not assured, and this is 
totally independent of whether the statement was arrived at quickly or 
laboriously. 

This objection, which in my view is the most important, obviously 
means that the distinction between observational concepts and theoretical 
concepts is no longer understood in the sense of the first explanation. 
Instead, it is now understood in the following sense (second explanation): an 
observational concept is a concept which is constructed so that a singular 
statement which contains only this concept is not only arrived at immedi- 
ately, without reflecting on it at all, but is also a statement which does not 
require further justification other than pointing out that a certain observation 
was made. Observation statements are certain, not hypothetical. But as 
soon as a statement contains a theoretical concept, for its justification, in 
addition to observations, one must draw on certain specifications about 
instruments, theories, and so on. Therefore, the statement is hypothetical. 

After proposing this second explanation, the problem of the existence of 
theoretical entities can be formulated again, in the following way: are there 
things to which theoretical concepts correspond, or must these concepts 
not be conceived of as concepts which refer to existing things? Mark you, 
the formulation of the problem now depends on the fact that we can never 
be sure of the truth of a theory. Therefore, it is again a problem which 
cannot be solved by scientific investigation, but one which requires a 
methodological analysis for its solution. In addition, such an analysis, and 
with it the problem of theoretical entities in the second formulation, only 
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makes sense if the following two assumptions are fulfilled. As in the case of 
the first formulation, the first assumption again states that the existence of 
observable objects is unproblematic, and that the existence of theoretical 
objects is only questionable because they are not observable. The second 
assumption states that there are theoretical entities, and that not everything 
is observable. We will now show that the second formulation of the 
problem of theoretical entities collapses in upon itself, because the first 
assumption is not fulfilled, i.e., because all concepts are theoretical concepts 
in the sense of the second explanation. 

Thus, for example, it is easy to show that the concept ‘table’ must be a 
theoretical concept. First, because the perception of a table from which we 
begin depends, after all, on our having properly learned to use a very 
complicated instrument: our eyes. Admittedly, we have received this 
instruction very early on, but it is still instruction, as is proven by the case of 
the blind person who becomes able to see only very late in life. Second, the 
perception of a table is dependent on the nature of the medium in between, 
as well as on the laws of the propagation of light through this medium. 
Third, the physiological state of the observer at the moment of observation 
plays a large role, and so on and so forth. That these factors all play a role 
in the justification of the assertion ‘Here is a table’ becomes especially clear 
when they are intentionally made explicit, i.e., in judicial hearings. But this 
just means that the determination of the truth-value of a statement about a 
particular table must draw on theories in addition to perception. That is, it 
turns out that ‘table’ is a theoretical concept. Furthermore, because this 
argument can be repeated with reference to any object, we must conclude 
that all empirical concepts are theoretical concepts (in the sense of the second 
explanation). 

With this, we arrive at the result that the problem of theoretical entities 
collapses in upon itself whether one uses the first or the second explanation. 
This is because in the first case there are no theoretical concepts, and 
therefore no corresponding problem. And in the second case, every concept 
is problematic, because every concept is theoretical. No matter how one 
cuts the cake, it seems impossible to give a reasonable sense to the problem 
of theoretical entities. 

We must now introduce a thesis that we have left out up until now, and 
which will throw a completely new light on the matter. This thesis, which is 
accepted by numerous philosophers, claims that there are concepts that 
exactly fulfil the criterion of observability in the second sense, even if the 
word ‘justification’ is taken very strictly. The thesis plays a role in different 
philosophical theories, of which the theory of sense-data is currently the 
most important. At this point, I would like very expressly to emphasize that 
I believe that the problem of the existence of theoretical entities stands or 
falls with the correctness of the theory of sense-data. If this theory, and 
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especially the thesis contained in it, is false, then a reasonable sense for the 
whole question cannot be found at all, at least in the second formulation. 
Therefore it is necessary to investigate the correctness of the thesis 
mentioned with great care. This is what we will do in the next section. 


3 SENSE-DATA 


The fundamental assumption of the theory of sense-data is the following: 
there are empirical statements whose truth it is impossible to doubt under 
certain circumstances, and which are therefore to be considered absolutely 
true under these circumstances, The objects to which these statements refer 
are the sense-data. The descriptive concepts which appear in the state- 
ments are (directly) observable in the sense of the second explanation. 
Examples are statements about pains and smells, in short, statements about 
sensations, as well as statements of the form ‘I perceive that ...’ The truth 
of the statement ‘I am now in pain’ cannot, within reason, possibly be 
doubted by me when I am in pain. After all, I have immediate access to my 
pain, and I cannot even say what a doubt in this case should mean: what 
could be true other than that I am now in pain? 

I do not intend to repeat the very plausible considerations which are 
stated for the existence of sense-data in this context. These considerations 
are well known to every student of philosophy. But are they faultless? This 
should be investigated more closely. 

My criticism of the assumption of indubitable, and therefore absolutely true 
empirical statements mainly consists of three parts. First, I will show that 
many of the examples used, like pains, sensations of smell, and the like, are 
not sense-data in the sense in which we introduced this concept above. 
That is, I will show that statements about pains and other sensations are 
very often subject to doubt. Second, I will show that even in those cases in 
which doubt seems simply impossible, an inference to absolute truth is not 
allowed. Here, my most important consideration will consist in the fact that 
in the case of sensations, the impossibility (or the apparent impossibility) of 
a doubt is to be traced back not to the existence of absolutely binding 
reasons for truth, but rather to the impossibility of imagining alternatives. 
Naturally, these alternatives can always be excluded by convention, and 
therefore the meaning of an assertion about sensations can be defined so 
that it only really refers to what is immediately present. Such a convention, 
and this will be illustrated in the third part of my criticism, leads us to leave 
ordinary language, and in general, any language in which we speak about 
sensations, and it leads us to introduce an artificial language. This artificial 
or ‘ideal’ language really contains statements which are observational in 
the sense of the second explanation. It will turn out that such an ‘ideal’ 
language cannot serve as a means of communication, and therefore cannot 
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be suitable as an observation language for scientific theories. Strictly taken, 
our rejection of sense-data is not based on the refutation of the absoluteness 
thesis, but rather on the decision not to use sense-datum statements 
because of their uncomfortable properties. I now begin with my criticism. 

First of all, it is not true that every assertion about sensations excludes 
doubt. Anyone who has undergone a sense-test after a partial paralysis will 
know how difficult it is to distinguish whether a particular sensation is due 
to a pointed object or a blunt object. Mind you, what is doubtful here is not 
just a conclusion about the object, but also the correct identification of the 
sensation itself. Sometimes it is also very difficult to decide whether or not 
the sensation was painful. One first agrees, then withdraws agreement, and 
finally agrees without much conviction that the sensation was indeed 
painful. Even whether something was felt at all is sometimes doubtful. The 
explanation for this phenomenon is very simple. After all, a sensation is not 
something absolute. It is always a matter of contrast in relation to the 
background of other sensations which in general do not enter conscious- 
ness, and whose analysis therefore requires special preparations (one has 
only to consider the difficulties connected with the isolation and correct 
description of the subjective visual grey [subjectiven Augengrau] which 
David Katz described so exceptionally).! A very weak sensation may stand 
out a little bit from the pool of sensations for a moment, but may sink back 
into it again a moment later. This makes it difficult to decide whether 
something happened or not. Of course this applies not only to tactile 
sensations, but also to sensations of smell, visual sensations, and other 
sensations. It would be very instructive here to give more examples, 
especially the example of subjective visual grey. It seems to me, however, 
that the things already said suffice for us to propose the following claim: it 
is not true that statements about sensations can evade doubt without 
exception. I take this result already as a strong objection to the theory of 
sense-data. 

But let’s try to be fair! The sensations that we have described are 
exceptions, in so far as they are very weak. It is certainly not possible to 
doubt that I have pain when the pain is very strong. Strong sensations of 
smell cannot be subjected to doubt either. It also turns out that this 
assumption cannot be maintained. Even in the case of very intense 
sensations, it can be doubtful whether we are concerned with pains, noises, 
or other things. Imagine, for instance, that we are at the airport, just in 
front of an aircraft engine. The noise would be very uncomfortable, and 
even painful. Yet there is a point at which it is not clear whether noise is 
perceived, or whether pain is already experienced. Something very similar 


' (See D. Katz, Der Aufbau der Farbwelt (Leipzig: Johann Ambrosius Barth, 1911), partly 
translated as The World of Colour (London: Kegan Paul, 1935). (Ed.)] 
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applies to an example which Berkeley discussed with a totally different 
purpose in mind. Berkeley correctly noticed that the feeling of heat at a 
high temperature transforms into a feeling of pain. Here, there is also a 
point at which one cannot decide whether the sensation is of heat or of 
pain. A third example is the case in which the sensation of pain gives rise to 
a feeling of pleasure (for masochists this is often the case, if not the normal 
case), and where, under certain circumstances, it is then no longer possible 
to determine whether intense pain or intense pleasure is present. Thus, it 
turns out that even intense sensations can be subjected to doubt. Given the 
ideas which we developed above, this also should not be surprising: if 
sensations are a matter of contrast, then the question of their appearance 
depends on the intensity of the background, and therefore becomes 
problematic as soon as the background sensations themselves surpass a 
certain intensity. 

At this point, those who accept the theory of sense-data usually have two 
objections at hand. The first suggests that in these cases there is nothing 
more than a problem of description. A second objection suggests that what 
applies to atypical sensations does not have to apply to typical sensations 
(normal, strong toothaches) at all. We must examine these two objections 
more closely. 

According to the first objection, the doubt can be traced back to the fact 
that there is no appropriate description in the language used for the 
present phenomenon. One uses the next best description, and feels that 
something is amiss, and therefore is not prepared to give one’s full consent. 
Let us take, for instance, the example in which we cannot decide whether 
the sensation has the quality of pointedness or of bluntness. What we have 
in this case, a philosopher drawing on the first objection would say, is a 
kind of combination of the sensation that it is pointed and the sensation 
that it is blunt. The correct and appropriate description is therefore 
‘pointed or blunt’, or ‘dazzling-blunt’, or the like. As soon as the correct 
description is found the problem is solved, and we have constructed a 
statement whose truth can no longer be doubted, even for this seemingly 
problematic case. 

In order to reject this objection, we must first get clear about the 
expression ‘evade doubt’. This expression can have a logical sense and a 
Psychological sense. In the first case, it is emphasized, completely abstractly 
and on the grounds of the logical nature of the statement, that its 
correctness is absolutely certain, and this is totally independent of whether 
or not someone feels certain about it. Put the other way around, an 
assertion can be doubtful in the logical sense without this possibility 
weakening the belief in its correctness. I am completely convinced that I am 
now sitting at my desk, even if someone draws my attention to the fact that 
Statements about desks are to be taken strictly as hypothetical, and 
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therefore are not absolutely true. But a statement is doubiful in the 
psychological sense if one is not convinced of its correctness; if one’s 
opinion fluctuates; and if one is not really sure what to say. Our examples 
obviously show that some statements about sensations are doubtful in the 
second, psychological sense. Is it now true that there is nothing other than 
a problem of description here? That is, is it true that statements especially 
constructed for these uncomfortable cases will be less doubtful? I think that 
this question has to be answered with a clear ‘No’. If all Anown statements, 
whose sense and logic we are thus acquainted with, are regarded with 
mistrust, is it then to be expected that a new statement, subjected to our 
consideration for the first time, is going to be accepted with greater 
enthusiasm? The confidence with which we use a given statement in a 
perceptual situation is, after all, a result of training. If our training lets us 
down with respect to statements which we have used for a long time with 
great success, then it will fail us even more with respect to statements that 
we hear for the first time (by the way, this is an important objection to the 
credibility of unusual phenomenological descriptions). Naturally, it is true 
that long instruction in the use of this new description will finally lead to 
greater psychological certainty in their use. But in order to achieve this, 
first, new descriptions are not needed. And second, it turns out that it is not 
the existence of sense-data which regulates behaviour in perceptual situa- 
tions. On the contrary, it is the compulsion to behave in a certain way 
which guarantees the existence of sense-data. (We will return to this very 
important point later.) That takes care of one part of the first objection. 

Yet this does not completely dismiss the objection, because it can be 
argued that this is a logical problem and not a psychological problem. So 
here we go! There is a distinction between logical and psychological 
reasons for doubt! This presupposes that a statement about sense-data can 
be logically doubtful and psychologically certain and, vice versa, psycholo- 
gically doubtful and logically certain. If one admits the first possibility, then 
one admits that the truth of a statement about sense-data depends not only 
on the immediate impression which one has at the moment of observation, 
but also on other factors, and with that one gives up the theory of sense- 
data. Yet the second possibility is even more of a riddle. It is assumed that a 
statement which cannot possibly be logically doubted is, nevertheless, 
looked at with discomfort. How is this possible if, as assumed by the theory 
of sense-data, all of the reasons for the truth of the statement are open to 
insight at the moment of observation? We cannot, therefore, — and this is 
the result of our considerations — draw a distinction between logical and 
psychological doubt in the case of sense-data, and it also follows that our 
argument can be considered as a complete refutation of the first objection. 

The second objection admits that some sensations may be subject to 
doubt, but only in exceptional cases. And this is not valid for those cases 
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which are at stake in test-conditions for scientific statements. For such test- 
conditions, clear, unequivocal sensations about which no doubt is possible 
are chosen, and these, not the cases discussed above, are to be considered as 
sense-data. Nobody can deny that there are such clear cases, and therefore 
nobody can deny that there are sense-data. And this is totally inde anelent 
of what may happen under more questionable circumstances. ; 

This argument really has a strong persuasive force. Everyone must admit 
that sometimes pain is indubitably felt; that sometimes red is indubitabl 
seen; and that these cases are free from the difficulties we have a 
above. And thus it seems that one is forced to concede that in such cases 
doubt must really seem absurd and obstinate. With this, is the existence of 
statements which are indubitable, absolutely true, and whice therefore are 
observation statements in the sense of the second definition proven? 

It is very difficult to oppose an argument like this, which eerie to unif 
the logical power of conviction with intuitive plausibility (who indeed as 
talk me out my pains?) with an equally strong, and most important! 
equally plausible argument. For this reason, my procedure will not bees 
in a direct attack, but in an attempt to undermine the opposition, to 
weaken It so as to prepare for its downfall. My first step in this manoeuvre 
consists in questioning from where the great certainty which we associate 
with statements like ‘I am now in pain’, and with other alleged sense-datum 
statements, comes. 

We can attack this problem in two ways. We can discuss the psychologi- 
cal roots of this certainty, and its logical roots. Let us first look at the fa 
case. We argued above that in certain exceptional cases even the appear- 
ance of very strong pain can be doubtful. It now turns out that an observer 
who has been exposed to a sufficient number of such special cases will 
critically inspect even normal cases. That is, even in the normal case, he 
will not say ‘I feel pain’ with the same certainty as before the iigtruction 
mentioned, Something similar occurs when one repeatedly asks an indi- 

vidual, who is not too obstinate, the same question: ‘Is it really true that 
you feel pain? Are you sure that you’re not mistaken?’ If this individual 
does not happen to be a philosopher, then a point will arise at which he (or 
she) will no longer know what he (or she) should say, even in the case of 
very strong pain. According to the theory of sense-data, which does not 
allow for a distinction between what is immediately experienced and what 
1s really present, such a case of course cannot show that normal pain can be 
doubted. Since a sense-datum theorist will emphasize that this entire 
procedure has led to a change of the phenomena and to the removal of 
normal pain, the sense-datum theorist will claim that we talked the subject 
of the experiment out of the sense-datum, and replaced it with one 
phenomena. This tactical move by the sense-datum theorist is of extra- 
ordinary importance, since it admits that the existence of sense-data is not 
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something fixed for logical reasons, but is a question which must be settled 
by psychological investigation. In addition, it is also admitted that the 
existence of sense-data in a particular individual depends on that indivi- 
dual’s history. Thus, one can create sense-data through appropriate treat- 
ment, and one can make them disappear again. Let us investigate the 
consequences of this concession. 

For this purpose, let us assume that an infant A grows up in surroundings 
in which the word ‘pain’ is used very irregularly. Sometimes it is uttered in 
the presence of pain, at other times in the presence of smells, and at yet 
other times on the occasion of the performance of a modern opera, and so 
on. It is obvious that in such surroundings, no stable connection will arise 
between the word ‘pain’ and a certain psychological phenomenon, because 
there is no precisely describable phenomenon to which this word would be 
applicable. It follows that for A, ‘I feel pain’ will not be observational in the 
sense of the second explanation, and consequently pain will not be a sense- 
datum for him. Of course, this does not mean that A will not have any 
pains. Quite to the contrary, 4’s sensations are not fundamentally influ- 
enced by the situation described, yet these pains will no longer lead to the 
certainty in the production of statements which is characteristic of the 
presence of sense-data. This certainty, or the feature of indubitability which 
we normally associate with ‘I feel pain’, is therefore nothing more than a 
matter of fraining and of regular instruction. With that, first, we can understand 
why the demonstration of atypical cases can also shatter the certainty of 
normal cases. Such a demonstration turns out to be an instruction which 
disposes of the initially introduced regularity. (After all, one can learn and 
unlearn at any age.) Second, this explanation refutes the assumption of the 
sense-datum theory that sense-data are the basis of theoretical knowledge, and are 
thus epistemologically as well as temporally primary, and in addition that they are 
the only objects which can be said to exist with certainty. This is because an 
instruction which leads to the creation of sense-data can only be executed if 
the existence of pain, smells, and so on is objectively certain. But there is a lot 
more to it. Anyone who has looked through a microscope will know that in 
the beginning, not only the perceived physical object (for instance a 

bacterium), but even perception itself, is a very unstable and doubtful affair. 
First, one has to learn to see correctly in the psychological sense of the 
word in which sight does not include identifying an object at issue, but only 
the presence of a clearly structured and directly describable perception. 
What is the nature of such a perception after one has been trained to use 
the instrument? It corresponds more or less exactly with the object whose 
existence is claimed by the biological theories concerned. (For example, 
preformation theorists left behind drawings in which little human beings, 
little animals, and the like, are enclosed in a sperm. It is not very surprising 
that such observations are made. A microscope image is, after all, a very 
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complicated matter, not dissimilar to a picture puzzle, and everyone knows 
that one can see anything there.) But that means that circumstances which 
are observable in the sense of the second explanation are the result of a 
training in which the existence of certain theoretical entities is assumed 
Briefly and paradoxically put, psychologically speaking, sense-data are the result ee 
our belief in the existence of certain theoretical entities. To dispose of such a belief, 
therefore, would lead not only to the disposal of our theories, but also 6 
the disposal of the sense-data themselves, except if one makes the icnbios that 
there are innate concepts. . 

So far, we have been concerned with the psychological character of 
sense-data, namely with the feeling of subjective certainty we have in their 
presence. Although this feeling is a necessary condition for the existence of 
sense-data (and when we discussed the ‘existence’ of sense-data, we always 
meant, of course, only this necessary condition), it is still not s sufficient 
condition. Or more precisely, psychological indubitability (whose existence 
we admit in some cases) does not need to have absolute accuracy as a 
consequence. As long as other conventions have not been adopted, it is 
completely undecided whether a statement which is indubitable, in 4 ve 
simple and psychological sense, is therefore already absolutely cena a 
free from error. Or, expressed differently, absence of doubt is entirel 
compatible with hypothetical character, in the absence of other nee 
tions. Later in this section, we will discuss the convention which is required 
in order to make an absolutely correct statement out of a psychologicall 
indubitable statement, and we will then also show that this ae 
leads to consequences which abolish science as a systematic and inter- 
subjective enterprise. For the moment, we just want to show that such a 
convention is necessary in addition to psychological indubitability. 

For this purpose, let us assume that we have sat at a certain table for a 
long time, that we ate our meal at it, and that in contravention of all good 
manners, we loll about it. Perhaps we dropped a pencil and had to retrieve 
it from under the table, and thus had a good look at the underside of the 
table. Under these circumstances, is it still possible to doubt the existence of 
the table? ‘Sure’, one might object, ‘as we still have not executed all 
possible tests. For example, we did not try to determine what happens 
when it is dark, or what happens when it is in the presence of good-lookin 
girls. It is conceivable that when the light is turned-off, all tactile a 
disappear, that all the glasses and a bottle of wine fall to the floor, and also 
that Professor Maxwell, who despite his good manners was sien on th 
table, suddenly finds himself in the middle of the glasses on the fiber sich 
an experience would clearly show that the statement “A table sianids in 
front of us” was incorrect, as persistence in darkness is a test-condition for 
the existence of tables. Therefore, it is still possible, despite all evidence 
stated, to doubt that the statement “A table stands in front of us” is cOnecE 
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And this statement, therefore, is also not absolutely true with reference to 
the evidence stated.’ 

This objection has a catch (and it is Professor Maxwell who drew my 
attention to it). How do we know, we could ask, that persistence in darkness 
is a test-condition for the existence of tables, and not rather a coincidental 
property which is often there, but not always? Therefore, what forces us to 
take the absence of tactile sensations in darkness as evidence for there 
having never been a table there, and not rather as evidence for the table at 
which we sat being a table which existed when there was light, but which 
disappeared when it was dark? One might be tempted to argue that a 
requirement is derived from physical theories about the persistence o 
matter in darkness. Yet this argument does not hold water. Because we 
have decided to interpret the described incidents assuming that the table 
was originally there and disappeared when it was dark, we must obviously 
then consider the physical theory at issue as refuted. Matter is not always 
insensitive to changes in illumination. — 

Some philosophers find their way out of this difficulty in the following 
way. They consider the persistence of certain sensations over a not too 
short period of time as already a totally sufficient criterion for the truth of 
the statement ‘Here is a table.’ Their argument is that with the word 
‘table’, we just do not mean anything other than an object which leads to 
visual and tactile sensations of a certain form and persistence. As this is all 
we mean by the word ‘table’, the existence of a table is then already totally 
certain if the enumerated experiences are present. And it is therefore also 
possible to make assertions about physical objects which are indubitable 
and absolutely certain with reference to a particular class of facts. It is this 
argument which I will use in order to show the logical source of the great 
certainty of sense-datum statements. 

First, I will make a small correction to this argument. It was hinted that 
we mean an object which has certain effects and not others by the word 
‘table’. (One should notice, by the way, that this argument is nothing other 
than the linguistic parallel to the older argument which is grounded on the 
nature of the things investigated. It is to be admitted that the transition to 
the linguistic way of speaking has a psychological advantage: one is more 
prepared to change a way of speaking than to admit that the nature of a 
thing is different than presumed. However, a glance at the linguistic 
movements in contemporary philosophy makes it seem doubtful whether a 
theory of language-use is less dogmatic than a theory of essences.) Yet, we 
would hardly change our designation if we were to discover or learn that 
the things which until now we called ‘tables’ are also the source of 
gravitational forces. There is also not the slightest reason why we should 
not draw on the existence of gravitational forces in testing assertions about 
tables. This example is, of course, a little bit unrealistic because we will 
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hardly ever come upon a situation in which the measurement of gravita- 
tional forces would be a more convenient method for proving the existence 
of tables than direct observation with our eyes and hands. But with massifs, 
planetoids, or the dark companions of double-stars, the situation is just the 
opposite. Here, measurement by gravitational forces may even be the only 
applicable method. As soon as we succeed in giving a causal-physiological 
explanation of the influence of matter on our sense organs, or at least as 
soon as we have the idea that our sense impressions can be traced back to 
the causal influence of observed objects on our sense organs via an 
intervening medium, there is no longer the slightest reason arbitrarily to 
restrict the definition of the word ‘table’ to the production of sense 
impressions. We would then know that these sense impressions are only a 
part of the effects that tables have on their surroundings, and that these 
effects are distinguished only by the fact that most people are acquainted 
with them alone. Besides, such a definition would run counter to the 
principle not to use ad hoc explanations for the explanation of the 
phenomenon at issue. This is because its consequence is that the question 
‘How is it that we feel a resistance and we have a table-like visual 
impression?’ is answered with a statement (‘because a table stands here’) 
which is logically equivalent to the description of the state of affairs at issue. 
But let us grant the philosophers the freedom to propose senseless 
definitions, and therefore let us allow them to define the word ‘table’ so that 
sensations of a certain kind already guarantee the existence of tables! Then 
we will still have to say that the indubitability of statements about tables is 
to be traced back to exactly this definition which declares that the testing 
procedure is finished at a certain stage, and which claims that from now on 
the existence of a ‘table’ is certain. This is a very important point as it shows 
that decisions and conventions play a large role in questions of indubit- 
ability. Later, we will see that the alleged indubitability and absolute 
correctness of statements about sense-data is not something which has the 
‘nature’ of sense-data as its foundation, but rather that it concerns the result 
of decisions. Our discussion will then be concerned with the practicality of 
these decisions, and that is all that remains of the problem of the ‘existence’ 
of sense-data. (By the way, one should notice that we have already 
recognized that the definition introduced above for ‘table’ is very imprac- 
tical. It leads to ad hoc explanations about the appearance of sensations of a 
certain kind, and this applies generally to any kind of definition.) 
But let us return again to the case of the table. We have claimed that it is 
a (very impractical) decision which guarantees the certainty of the result after 
a series of operations. Yet, one can counter this with the fact that we feel 
certain of the truth of the statement ‘A table stands in front of me’ in 
everyday life, even without explicit definitions. The explanation which 
some philosophers give for this is that we unconsciously rely on a certain 
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definition, because after all we use the word ‘table’ unconsciously in a well- 
defined sense. I consider this explanation totally unrealistic. It assumes that 
in everyday life we make long-term decisions about our reactions to all 
possible, imaginable, and unimaginable experiments. Every ‘ordinary 
person’ who experiences hallucinations, mass-hallucinations, systematic 
illusions, and the like for the first time, would admit that this assumption is 
an illusion. He does not composedly explain, on the basis of ‘implicitly 
contained definitions in the use of language’, that he has just observed an 
unusual table, but rather he simply does not know what he should say. Jn 
retrospect, he can of course decide to stick with the statement ‘Here 1s a 
table’ even if he has been exposed to mass-hallucination and understood 
what was going on. What is important is that the statement is certain 
(according to the evidence incorporated in the definition) just through this 
decision, and it was not already certain beforehand (except of course in a 
purely psychological sense). This is because the latter would presuppose 
that one already knew which decision would be the one finally accepted. 

We will illustrate this argument with another example. The ordinary 
person, so it is said, uses the word ‘table’ in a certain way, and from this it 
follows that he makes certain ‘definitional’ assumptions about the nature of 
tables. He does not make this plain in the form of explicit definitions. 
Rather, these assumptions are contained implicitly in his language, and 
they guarantee certainty. Well, what is the ‘nature’ of a table? In everyday 
life, we say that a table is something that we and others can see and touch. 
Therefore, if we see and touch something table-like, and if others experi- 
ence the same sensations, then there cannot be the slightest doubt that it is 
a table. What is the logical reason for this strong conviction? Does it show 
that there is a logically indubitable statement present? In order to 
investigate this question, let us assume that a photographer takes a picture 
of a table, and that on the plate there is nothing to see except an empty 
room and two or three people who act as if they were sitting in front of a 
table. Let us also assume that nobody has any idea about the nature of 
photography. Wouldn’t we then reject the photographic plate as totally 
irrelevant? On what grounds is this attitude based? I believe that this 
attitude is simply the result of not knowing (‘Ignorance is bliss’). And this is 
how it is in most cases in everyday life. We are so sure of ourselves that we 
believe that neither decisions, nor further investigations are needed, simply 
because we have no idea of the situations which could force us into such 
decisions. Thus, we see that in everyday life the problem of the logical 
certainty of statements is still completely open, because we still don’t 
understand it at all. We are sure of ourselves. This is correct. But from this, 
nothing at all follows about the absolute truth, or even the truth, of the 
statement which we claim with such certainty. 

After this excursion, let us turn to answering the question of how 
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philosophers motivate the definition stated above, as they would hardl 
even pose it without a reason. It is clear that there canst be one nae i 
this question. The answer that interests us here is the followin The 
answer takes the situation just described as a starting point; a ie in 
which one cannot imagine alternatives, and therefore a situation in which 
the statement ‘Here is a table’ (after visual and tactile observations) i 
assumed to be certain. But this situation is interpreted completely diff ‘ 
ently from the way in which we have interpreted it. Here, the as 
other circumstances are not taken into consideration is not Hace back t : 
lack of knowledge and to a lack of power of imagination, but it is assu om 
that this exclusion amounts to a definition according to whieh tables onl - 
sensual effects, and no others. Thus, it is assumed that the ordinar a . 
who rejects the photographic plate because he does not know the ea 
photography (perhaps an unrealistic example), does this on the ae ; 
implicit decision not to allow evidence other than sense ee A 
assumption is obviously refuted by the confusion which the iene : 
person’ (if there is such a thing) has when confronted with un al 
situations. Let us teach him the process of photography! Let us train tive 
be an expert photographer! And let us arrange a systematic hallucinati 
of his visual senses and of his tactile senses whose cause he cannot disc a 
on the plate! Will he then triumphantly reply that he has alread deci “d 
the case long before, and that of course a table is present here? I hardl 
believe so. He will be confused, and it will require long consldsacs 
before he will be clear about what the best procedure will be in this ca 
Yet this means the best convention, if certainty is in play. Thus, I re = 
that the certainty we feel in everyday life with reference to a caida 
result isa purely subjective phenomenon, and only leads to eee eee 
if we install the appropriate conventions. This will become much cl : 
with the following example. as 
This example, which I owe to Professor Tranekjer-Rasmussen of the 
University of Copenhagen,” shows that there are statements that are 
subjectively completely certain in a particular observational situation (or at 
least as certain as the statement ‘I now feel pain’ when one is in ain), and 
which contain a contradiction — which is surely a good reds d bt 
their truth. Here, we are not interested in the details of the See t 
only in the result. Subjects were asked to compare the lengths of three lin - 
4, 6, and c. The result of direct observation (whose absurdity, for the a 
part, only subsequently appears to the subjects, who are poeu ied with A 
correct description of what is observed) is that a= b; b= ¢; Bek >¢ ° 


2 
See E. in, ‘Vi i i 
[See E. Rubin, ‘Visual Figues Apparently Incompatible with Geometry’, Acta Psychologica 


vol. 7, 1950, and E. Tranekjer- y id Di 
ilo nekjer-Rasmussen, ‘On Perspectoid Distances’, Acta Psychologica, vol. 
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it is ‘absolutely certain’, its truth 1s 
sense-datum statement (it is ‘a acy 
iven’, 1 i is ‘immediately present’, etc.) 
iven’, it describes what is ‘im iS. ne 
rong aieon And as we always try to avoid contradictions, we seem : a 
© : . . . . ja’ 
forced to concede that our statement 1s just not as indubitable as we initially 
thought. 
i is i i f Tranekjer- 
Against this interpretation of Iranek ae 
J ee raised the following objection in a discussion with the eae ae 
wong to say that the correct description of the ere runs ' A ne 
ee . arte 
tion is that ‘it seems that a = 051 
- a> ¢. Instead, the correct descrip 
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Gouusdieuen Yet, this solution does not work. hie sae Beate 
1 ion 1 i te and u : 
he impression is not indehnt 
not that a seems equal to b. T : 
L observe that a = b. The element ‘seems’ does not appear i the perceptio 
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but only serves to hint that the following report concerns a baa ae 
i i ed with a 
i j Thus, the situation can be grasp | 
not a physical object. ; ion : wit a 
the description a 
: > belongs to the beginning o 
ee i : is wh have claimed — the 
1 : ive that’, and that 1s what we 
equivalent to ‘I perceive e, sienna votes 
i i iption of a perception whic 
existence of a direct descrip eres 
icti ing the discussion of this examp 
diction. I cannot help ending ee 
i inion the theory of sense-data only 
remark that in my opinion meee cel 
i matters, do no 
i ide from a certain sloppiness 1n logica ; 
most philosophers, aside Saar Ree 
hology of perception. eliev 
know much about the psyc 
knowledge of the psychology of perception must lead, sooner or eee tot : 
er nee faa 
insight that the idea of the indubitability of sensations is not only a logical, 
ical myth. 
but above all, a psychologica re 
But let now finally turn to the logical side of the ares epee 
i i ma 
criticized! That is, let us formulate the conventions which oe te qt 
i i the sen 
irl be an observation statement in 
an empirical statement 1s to ALOT ah : 
a explanation; i.e., a statement which is indubitable and cote 
true under particular circumstances. And let us also investigate 
consequences which such conventions must Boke Be iat ete 
tions correctly, and also 
In order to express these conven en 
their consequences as clearly as possible, we a pose parse 
i rselves that in the case of 0 
uestion: how do we assure ou an 
aon in the sense of the second explanation, we ae aces ne 
: oda kee hs i, 
described the present, ‘immediately given’ entity if i app . ee 
i 1 le? The answer to this questio 
‘pain’ to it, to take a concrete examp. 
eal First we identify what is present as pain, ne a he ee 
i ‘pain’. But how does this iden 
appropriate word, namely ‘pain’. : 
late? Th the case of a physical object, for instance a chemical denen 
ie answer is easy: we observe certain circumstances (behaviour 1 
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reactions), we notice that the presence of these circumstances is character- 
istic of barium sulphate, and we therefore label the substance with the 
name ‘barium sulphate’. Naturally, it is true that in this case we can never 
exclude error. But we always have the possibility of setting up more tests in 
order to appease each particular doubt, at least provisionally. How is it 
then in the case of pain, assuming that pains are sense-data? If a statement 
about pain is to be absolutely correct, then it cannot concern anything that 
is not immediately present at the moment of observation. Thus, it is now 
no longer possible to introduce various characteristic features for the 
presence of pain and, in addition, to distinguish the presence of these 
characteristic features from the presence of pain self. Characteristic features 
and the object must all coincide in one. But how about the criterion for the 
truth of the statement ‘I feel pain’ in this case? That is, how do we assure 
ourselves of the correctness of this assertion at the moment it is produced 
(after all, no other moment is in question)? The answer that ‘I feel pain’ is 
correct if pain is present is no longer satisfactory because our problem 
consists just in the following: how do we identify pain independently of the 
fact that we want to say (that we have strong psychological pressure to say) 
‘I feel pain’? However, the statement and its truth conditions seem to be 
two different things, and therefore it should also be possible to determine 
the presence of the truth conditions, i.e., the pain, independently of the 
presence of the assertion. Once again, let us consider the case of a physical 
object! Here, we also produce a description like ‘There is a table in front of 
me’ because we feel intuitively certain of the correctness of this statement 
on the grounds of the observations made, as well as on the grounds of 
acquired habits. But in the case of a physical object, this intuitive certainty 
is not a truth criterion. Neither is the production of (or the silent 
consideration) ‘Here is a table’ the only criterion for the identification of 
tables. The truth of the statement, as well as the identification of the 
supposed object, depends on many other circumstances which do not need 
to be of a verbal nature; for example, indentations in the carpet, or objects 
changing their path (a ball must bounce off a table), and the like. The 
identification of a physical object is therefore a process which can be 
executed independently of the fact that the correct or intuitively plausible 
description is ‘Here is a table.’ This, of course, has the consequence that 
there is a whole series of statements whose truth is decisive for the truth of 
‘Here is a table’, although they do not describe tables but completely 
different circumstances. In addition, it has the consequence that ‘Here is a 
table’ is a hypothesis whose future refutation cannot be ruled out. Yet, a 
sense-datum statement should be irrefutable. Therefore, it must be con- 
tested whether such a statement can concern circumstances which trans- 
cend what happens in the moment of its production or of its consideration. 
The only criterion for the presence of a sense-datum is therefore the 
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intuitive pressure to produce a certain description or, even better, to 
produce this description upon query (in other words, introspection results 
in our simply feeling pain; on being questioned we say ‘T feel pain’, and no 
other element appears. That is to say, there is no experience of evidence 
with reference to the correctness of the assertion obtained in this way.) Or, 
assuming that pains are sense-data, the only criterion for the presence of 
pain is the fact that there 1s a disposition, or a psychological pressure, to say 
‘T feel pain’ (we are, of course, speaking here about individuals who have 
the further disposition always to tell the truth). Pains are present when, and 
only when, I feel the urge to say ‘I feel pain.’ (This urge does not have to be 
conscious, and it is also not normally so — see the remark in the last 
parenthesis. It only makes itself noticed in the form of a disposition to a 
certain action.) This is the convention which we will lay down as a 
foundation for the discussion to follow. 

First, let us pay attention to the fact that this convention is only non- 
empty if there are statements in the language being used whose correctness 
appears psychologically evident in a particular observational situation. A 
very prudent or a very poorly trained observer, who is almost always in 
doubt about what he should say, could thus hardly apply the convention 
made. The existence of well-trained observers is an empirical fact. The 
applicability of our convention is, along with it, equally an empirical fact. 

The second remark relates to the fact that a sense-datum cannot be 
distinguished from the way it is described. As we have said, the only 
(necessary and sufficient) criterion for the presence of a sense-datum is to 
be sought in the intuitive certainty ofa particular description. As has been 
elaborated above, this convention must not be understood in the sense that 
there are now three things; namely, the sense-datum, the description, and 
the fact that this description seems intuitively certain — and that all three of 
these things can be distinguished from each other in the observational 
situation. This description of the situation would not only be phenomen- 
ologically wrong (if we say ‘I am in pain’, the pains are the only 
phenomenon that we can clearly discern), it also has other undesirable 
consequences. Because, in this case, it seems to be necessary not just to 
assure oneself of the pain, but also of the presence of two other elements; 
namely, of the experience of evidence as well as of the statement, if one 
wants to determine the truth of ‘I feel pain’. This obviously leads to an 
infinite regress. (Also the experience of evidence is certain if and only if a 
description concerning it is itself evident, and so on.) And second, the 
distinction between pain and the experience of evidence contradicts the 

criterion introduced above according to which the certainty with which the 
statement ‘I feel pain’ is produced is the only necessary and sufficient 
criterion for the presence of pain. Therefore, there are not three separate 
entities: a statement, an experience of evidence, and the pain. There is only 
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the process of producing the statement with certainty and this is alread ‘ 
sense-datum. Hence, sense-data cannot be separated ‘from the process of their eau. 
This peculiar property of sense-datum statements has already been stated 
by Plato in the Cratylus as a critique of their use. Hegel (The Phenomenolo of 
Spirit) has described this property very dramatically, though perha a t 
phen: We owe an extremely clear analysis of the situation to Schick 
e. article “Uber das Fundament der Erkenntnis’, Evkenninis, vol. 3, 
The third remark concerns the fact that not a single known sensation is a 
sense-datum in the sense just illustrated. We justify this remark with th 
help of the following example: assume that an individual P dreams that he 
has the sensation S, and that while dreaming he formulates the statement 1 
feel S so that he can clearly be heard by everyone. According to the 
criterion Just posed, it is already (absolutely) assured that he has th 
sensation S. Yet, we want to draw a general distinction between the f : 
that P feels S, and the fact that P dreams S, and this for every POE 
This means that no sensation can be a sense-datum in the sense in which 
we circumscribed this word in our conventions. Even those statements of 
our language which we grant maximum certainty, namely statements about 
sensations, are thus not observation statements in the sense of the second 
explanation. Yet neither the non-existence of sense-data, nor the impossi 
bility of a language which contains this kind of SbseRvatior ors 
proven by this. It only shows that we must fundamentally alter our sail 
means of communication if we want to talk about our sense-data The next 
fourth, and decisive remark is based on the analysis of the is _ 
which we really can talk about sense-data. “re 
For the purpose of this analysis, let us assume that individual P wa 
instructed to say ‘I feel pain’ from childhood on when in the presente of 
the fragrance of cologne. Such training will obviously mean that for P th 
production of the statement ‘I feel pain’ when cologne is smelled is aac 
and therefore the statement will be a correct, indubitable, absolutely tr 
statement for P according to the convention stated above. Hew one a a 
object that for P ‘I feel pain’ means something different from what it oe 
for us, and that P ‘really means’ ‘I smell cologne’. Yet, for a oe ie 
theorist, this objection is by no means allowed. He has claimed that the onl 
criterion for the presence of a sense-datum is the experience of Aine 
ine description is delivered by this datum. Therefore, he cannot act as if 
€, as an external observer, could determine what is experienced by P. This 
: course, has the consequence that he does not know what P is talking 
. ‘neler as himself in this undesirable situation concerning 
Reni “ ich he has expressed in the past. Thus, statements that 
ree s atements in the sense of the second explanation are, for 
ost part, meaningless, and they are meaningful only in isolated 
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moments and even then only for a few individuals who can never 
communicate to each other what they discern in this moment. It is clear 
that such statements cannot be used to describe the test-conditions of a 
scientific theory, or even of an ordinary assertion about tables and chairs. 
Firstly, they can never be published, and thus they cannot be exposed to 
more tests (‘An ascertainment’, [Konstatierung] Schlick says, ‘cannot be 
written down’). And secondly, systematic experimentation is completely 
impossible if the problem which is being decided by the experiment is 
formulated in statements which nobody really understands, except if one 
has coincidentally had the ‘right’ sensation. One should pay attention to 
the exact nature of this argument. It by no means relies on the extremely 
persuasive force of the linguistic proof given by Wittgenstein, which shows 
that sensations, in the sense spoken of in ordinary language, are not sense- 
data. After all, such a proof can always be countered with the suggestion 
that this does not establish the refutation of the existence of sense-data, but 
only the impossibility of describing them in ordinary language. An 
epistemologist who analyses ordinary language and wants to make it, as 
well as scientific language, understandable on the basis of sense-data, will 
just demand that an artificial language which contains observation state- 
ments in the sense of the second definition must be constructed. Our 
analysis now shows that such a language can hardly be a possible candidate 
for a means of communication, and surely cannot be a means for the 
description of the results of observation. The attempt to anchor scientific 
theories with sense-data does not lead to the clarification of science, nor to 
a very certain justification. It leads to its total dissolution. Therefore, if we 
want to continue science as an inter-subjective and systematic enterprise, 
then we must no longer associate it with sense-data, and we must do this 
totally regardless of the kind of language we are using at the moment. 

It is very important to notice on what the eliminability of sense-data 
relies. If one starts with the assumption that sense-data exist independently 
of our linguistic decisions, then it is really very difficult to see how we can 
eliminate them with epistemological investigations. But if, as we have 
attempted to show above, the certainty of sense-datum statements is based 
on a decision, then the elimination of sense-data is thoroughly at our 
disposal: we need only retract this decision. 

Therefore, our elimination of sense-data is based both on a decision, 
namely the decision to use only such means for describing which enable 
systematic experimentation and inter-subjective communication of the 
results obtained by such experiments, as well as on the knowledge that a 
sense-datum language does not fulfil this criterion. The realization of our 
decision is made possible by the empirical fact that our inner-life, as well as 
the inner-lives of others, has certain regularities, that there exist similarities, 
in short, that those measuring instruments that_we call ‘human_beings’ 
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react in a law-like way to their surroundings. Therefore, the decision made 
is In no way an unachievable ideal. On the contrary, it is far more realistic 
than the (only rarely explicitly formulated) conventions on which the 
theory of sense-data is based. The result of this decision is that we do not 
allow in our language statements which are observable in the sense of the 
second explanation. And with that, we finally arrive, after a long detour, 
back at our starting point. We have shown that the theory of serecdaca 
cannot rescue the problem of theoretical entities in its second form from 
absurdity, because methodological considerations demand the elimination 
of sense-datum statements. 


4 THE STABILITY THESIS: SOLUTION OF THE PROBLEM 


Until now, we have investigated the problem of the existence of theoretical 
entities in two different formulations, both of which depend on the sense in 
which we use the word ‘observable’ (on the assumptions which we made 
about the role of observation). In the first formulation, an observation 
statement was a statement of which we could quickly and easily arrive at a 
hypothesis about its correctness. It has turned out that according to this 
formulation every statement is potentially an observation statement. Ac- 
cording to the second formulation, an observation statement was a 
statement which could be definitively verified on the basis of present data. 
It has turned out that according to the second formulation every statement 
must be counted as a theoretical statement. Therefore, both formulations 
lead to the breakdown of the problem of the existence of theoretical entities 
which, after all, just consists in the question about the reasons one has for 
the assumption of the existence of theoretical entities presuming that the 
existence of observable entities is unproblematic. Now, is there an explana- 
tion of the concept ‘observable’ which is intuitively cogent, which corre- 
sponds to the practice of the process of scientific observation, and which, in 
addition, is constructed in such a way that not every concept is githeran 
observational concept or a theoretical concept? That there is such an 
explanation is claimed by an argument used by Professor Feigl in discus- 
sions with the author. 

In order to develop this argument, we need only allude to the fact that 
observation statements normally have the function of deciding between 
rival theories. Thus for example, one draws on an observation in order to 
determine whether the wave theory or the particle theory of light is correct 
(Foucault’s experiment). If, the argument continues, an observation state- 
ment is to decide between two alternative theories, then it must be an 
impartial judge. In particular, its meaning must not depend on the meaning 
of the descriptive concepts of either theory. Because this applies to every 
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independent of the structure of every conceivable physical theory. These 
are the observation statements. Therefore, observation statements are 
statements which can be explained without reference to theories and who’: 
meaning is also independent of changes in the ‘theoretical sape seEDC tune ; 
However our theories may be constructed, the assertion ‘pointer A 
coincides with graduation mark 7’ has one and the same meaning, and is 
therefore invariant with respect to change of theories. In an earlier 
treatise, I called the claim that the meaning of observation statements Is 
independent of change of theories the stability thesis. One can also say (a third 
explanation) that observation statements are statements which obey the 
stability thesis. 
It is easy to see that the argument which has just been developed has a 
hole. Just from the fact that the decision between two theories A and B 
demands a statement ¢ whose meaning is dependent neither on A nor on B, 
it does not follow that the meaning of ¢ is independent of every theory. It 
only follows that the meaning of ¢ cannot be dependent on A or B. It can 
still be determined by a theory C # A; C ¥ B, where neither A nor Bneed 
be a rival to C (example: the observation of the deflection of light at the 
edge of the sun, A = Newton’s-theory, B = the general theory of relativity, C 
= the particle theory of light). The conclusion that the meaning of an 
observation statement cannot depend on any theory requires another 
premise, and this premise is usually stated as the postulate of the homogeneity of 
experience. Let S be a statement which plays the role of an observation 
verdict in the decision between A and B. Then S, or the negation of 5, must 
be capable in principle of playing this role with reference to any other pair 
of theories. The content of this very plausible postulate states that in 
principle it must be possible to test every theory in every domain of 
experience. Yet by this, nothing is said about the meaning of 8. There is one 
experience of red, but a statement which is expressed on the occasion of 
such an experience could be a statement about sense-data, a statement 
about the colour of physical objects, and the like. Therefore, we must make 
the additional presupposition that an observation statement, for instance 
the statement S, is not only connected to the same experience in all 
contexts, but in addition has the same meaning. This is the thesis that has 
to be proven. The only argument for the stability thesis which is persuasive, 
in my opinion, is the following argument which Bertrand Russell has 
developed in his book Inquiry into Meaning and Truth. When we test theories 
with observation statements whose meaning depends on other theories, we 
are forced to accept a coherence theory of truth. We do not reject a theory 


3 [The reference is to material which became ‘An Attempt at a Realistic Interpretation of 
Experience’ (1958b) now reprinted in PP/. (Ed.)] . = ae 

+ [(London: Allen and Unwin, 1940). Feyerabend is referring to chapter 10, especially p. . 
{Ed.)] 
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because it contradicts the facts. We reject it because it contradicts a certain 
theory on which we base the construction of our observation language. A 
coherence theory is untenable. It is missing reference to facts, and thus, 
and this is Russell’s argument, there must be a language which does not 
depend on any theory, and this is the observation language. 

We will analyse Russell’s argument later in this section. We will prepare 
for this analysis by investigating the properties of a language which suffices 
for the stability thesis. Let us assume that there is such a language. It will be 
a language in which we describe certain things, in which we ascribe 
properties or relations to them. Naturally, a case could occur in which one 
or another of our descriptions is false because we have not proceeded with 
sufficient care. But could it turn out that the categorical system of the 
observation language is wrong, i.e., could it turn out that even adequate 
and accurately executed measurements lead to incorrect results? In order 
to answer this question, let us look at the situation in a theory, for instance 
the classical atomic theory. This theory works with certain basic concepts 
(atom, force, distance, etc.), and it describes certain events, such as the 
fluctuation of pressure in a vacuum, with the help of these basic concepts. 
As it is a theory, it is vulnerable to refutation. And if it is refuted (in a 
decisive experiment with a continuum theory), then we must admit that 
everything was mistaken, that there are no atoms, and therefore that 
certain concepts must be removed. (As we know, one cannot describe 
existing objects based on concepts which refer to non-existing objects.) The 
fictional observation language with which we are dealing at the moment is 
allegedly free of theoretical elements, and in addition it is stable (for the 
reason just given, in fact). Therefore, its categorical apparatus must always 
be adequate, and we could never arrive at a situation which forces us to 
reform this apparatus. This has a very important consequence. Let us 
assume, for a moment, that Carnap’s ‘thing-language’ [Dingsprache] is an 
observation language in the sense just discussed. (The ‘thing-language’ is a 
language in which observable properties, like a certain colour or form, are 
ascribed to macroscopic objects like tables and chairs.)> Then, after a well- 
defined series of observations, it is impossible to doubt the existence of 
tables and chairs. Their existence is now a fact which is absolutely fixed. 
‘Take note, the last statement is not a tautology! If we presuppose the existence 
of phlogiston and, in addition, if we make certain assumptions about the 
properties of phlogiston, then we can make a clear distinction between 
adequate and inadequate methods of observation and measurement of 


> [In Carnap’s ‘Die physikalische Sprache als Universalsprache der Wissenschaft’, Erkenntnis, 
vol. 2, 1932 (English translation: The Unity of Science (London: Routledge, 1934)) the terms 
‘physical language’, and ‘physicalistic language’ are introduced. Carnap himself uses the 
term ‘thing-language’ (as an abbreviation for ‘physical thing-language’) in ‘Logical 
Foundations of the Unity of Science’, Encyclopaedia of Unified Science, vol. 1, 1938. (Ed.)] 
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phlogiston on the grounds of these presuppositions. If we presuppose the 
existence of atoms and if, in addition, we again make certain assumptions 
about their properties then, again, we can make a distinction between 
adequate and inadequate methods of measurement of their diameters or 
the number of atoms (molecules) in a molecule.® If, however, there are no 
atoms, then the result of all those measurements which were thought to be 
adequate within atomic theory requires a re-interpretation. The number 
~107® no longer refers to the minimal extension of matter, but may refer 
to a basic constant of a certain periodicity of the continuous medium. The 
stability thesis leads to the result that in the case of an observation 
language, a re-interpretation of this kind is neither necessary nor possible. 
This means that if there is an observation language in the sense presently 
discussed, then certain observations are totally sufficient, by themselves and 
without any further theoretical assumptions, to claim with absolute certainty the 
presence of a particular state of affairs (see also the consideration in the 
previous section). A philosopher or a scientist, who accepts the principle 
that every statement of science must be revisable, must therefore reject the 
stability thesis, and with it the existence of an observation language in the 
sense of the third explanation. (Whether this means the acceptance of a 
coherence theory of truth, as Russell claims, will be investigated later in this 
section.) One should notice that this rejection is also grounded in the 
methodological decision to incorporate only refutable statements into 
science (or into our knowledge generally). (According to my view, this is an 
entirely general property of epistemological problems. They are not solved 
by proofs, but by decisions, as well as by the (empirical or logical) evidence 
that the decisions made are realizable. So, for instance, science, in the sense 
of certain methodological conventions, is only realizable if there are 
individuals whose language has, besides an emotional, descriptive, and 
indicative function, a well-developed argumentative function as well; and 
if, in addition, these individuals are capable of rejecting plausible ideas and 
accepting or inventing implausible ideas. The role of decisions in the 
discussion of epistemological problems has been emphasized with great 
clarity by Professor Victor Kraft as well as by Professor K. R. Popper. The 
question of the realizability of such decisions, on the other hand, has not 
yet received the attention that it deserves.) 

We now turn to the question of the existence of languages which suffice 
for the stability thesis. Philosophers of the most different origins have 
claimed that ordinary language or the thing-language (which is a part of ordinary 
language) satisfies the stability thesis. This claim must be investigated with 
great care. It is entirely possible, and maybe even right, that ordinary 
language is stable with respect to the change of scientific theories. But from 
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that, it neither follows that it does not contain theoretical elements, nor 
that its categorical apparatus is adequate for describing reality. In addition, 
we can show that a language which not only suffices for the stability thesis 
de facto, but must suffice for logical (or ‘ontological’) reasons, cannot play a 
role in testing scientific theories, and therefore cannot be an observation 
language. This is because a necessary condition which every observation 
statement must fulfil is that it should be derivable from the theory it should 
test. We will now discuss the last two claims in order. 

First, the de facto stability of ordinary language, if it exists, shows at most 
that nobody has executed a change. It does not show either that no change is 
necessary, or that such a necessity will never occur. Thus, it does not show 
that ordinary language does not contain theoretical elements. After all, a 
language does not change by itself. It is a product of the human beings who 
speak it and, therefore, it reflects the ideas, the views, and also the 
behaviour of those human beings. The reason for the stability of the 
language therefore could simply be laziness, or ignorance, or dogmatism 
(the latter either calls on ‘the tradition’ or on ‘ontological’ pseudo-proofs 
which all contain the non-sequitur — what is so, must be so). Therefore, the de 
facto stability of a particular language should not impress us. Instead, we 
have to pose the logical question of whether a revision is imaginable. But this 
question is identical to the question of whether ordinary language contains 
theoretical elements. 

A very simple analysis shows that the question has to be answered ‘yes’. 
Let us consider, for instance, the way in which the word-pair ‘up-down’ is 
used by human beings who do not know anything about the structure of 
the world (this is not a merely hypothetical case, and if one were to object 
that we are now discussing a language that is no longer spoken, then one 
would have already admitted that the stability thesis, de facto, is wrong). 
‘Up’ means, in this case, the direction from the toes to the head. ‘Down’ is 
the opposite direction for an erect individual. One sees that this method of 
application is absolute from the popular objection which was made against 
the assumption that the earth is round, i.e., that the antipodes must fall 
‘down’. Mark you, this empirical claim is the consequence of the method of 
application of the word-pair ‘up-down’, and not only a consequence of a 
physical theory alone. One always falls ‘down’ (a generalization from 
experience). ‘Up-down’ is an absolute direction in the universe. Therefore, if 
there are antipodes, they must fall off the earth. 

Let us consider this method of application more closely. It implies a very 
interesting cosmological theory. According to this theory, the universe is 
anisotropic and possesses a distinguished direction. Thus, ordinary lan- 
guage is far from being an observation language in the sense of the third 
explanation. It contains theoretical elements. These theoretical elements 
are very abstract, and they go far beyond what is directly observable. (That 
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this is generally valid for ‘ordinary languages’ has been shown by Whorf in 
his superb investigations.)’ In addition, these elements are constructed in a 
way which contradicts modern knowledge. This has indeed been acknowl- 
edged, and therefore today we use concepts like ‘up’ and ‘down’ in a relative 
sense in which we relate them to the centre of the earth or, even better, to 
the strongest neighbouring source of force. (The appearance of centrifugal 
forces in airplanes leads to more complications and more relativizations.) 
Thus, instead of an absolute predicate which so to speak describes an 
inherent property of space, today we have a relation. Of course it is 
perfectly possible that certain language-groups have not executed this 
change, out of ignorance or dogmatism. As we have shown, this still does 
not make ordinary language an observation language in the sense of the 
third explanation. But we must admit that such behaviour is still entirely 
possible. Yet, the consequence is that ordinary language can no longer be a 
candidate for an observation language for those theories which contradict 
their theoretical construction. This is the second objection which we stated 
above. 

The objection is as follows. An observation language must fulfil two 
conditions. First, it must be constructed in a way in which human 
individuals can accept or reject any of its singular statements quickly and 
with certainty. (In the first explanation, this property played the role of a 
necessary and sufficient condition. It is clear that all further explanations 
must contain this property as a necessary condition.) But, second, the 
statements of an observation language must be derivable from the theory to 
be tested. What now follows from the theory of gravitation (which shows 
the inadequacy of the old usage of language) are statements about the, 
relative positions of mass-points or planets, thus statements which require a 
new meaning of ‘up’ and ‘down’ for their formulation. These statements 
cannot be expressed in the old language, and with that, it ceases to be an 
observation language, at least with respect to this theory. But this result is 
already sufficient for the refutation of the stability thesis, which claims that 
ordinary language is an observation language for every conceivable theory. 

A situation which wrongly suggests the correctness of the stability thesis, 
even in those cases in which a very revolutionary change in word usage has 
occurred, is the following. If we restrict ourselves to the events near the 
surface of the earth (and these are the only events which were of interest to 
the ordinary person, at least until around 1920), then the old word usage 
coincides with the new one. One can only arbitrarily restrict ‘ordinary 
language’ to this domain, and then announce that no change in word usage 
has taken place. But, firstly, this restriction means a modification, as the 
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argument against the possibility of antipodes, which was formulated in 
ordinary language, shows. And, secondly, two methods of application are still 
not identical, even if they coincide in a narrow domain. 

A second example that shows the necessity of a change in ordinary 
language is the following: in everyday life, we directly assign the colour we 
observe to the observed object. That is, a statement which we express on 
the basis of certain impressions describes neither our own sensation, nor 
the atmosphere between the object and the observer. The statement 
concerns the observed object itself, and it ascribes to it a property which is 
assumed (on the basis of the categorical system of ordinary language) to be 
independent of how it is illuminated, of the state of the observer, as well as 
of the actions which the observer is just executing. Therefore, this property 
is an objective feature of the observed body. The discovery of the Doppler 
effect forces us to the following modification: what we assign to the object 
on the basis of ‘direct observation’, i.e., on the basis of just those actions 
which earlier led us to assign objective qualities, is no longer an objective or 
absolute property of the object itself, but a relationship between it and the 
co-ordinate system in which the observer is at rest. A change in the concept 
‘colour’ has proven to be necessary. We can accomplish this change in a 
two-fold way: either we introduce a property which is no longer accessible 
to direct observation, and which we call the ‘eigen-colour’ of the object, or 
we can continue to interpret the word ‘colour’ as an observation term, in 
which case we must re-interpret it as a relationship, and no longer as an 
absolute property of the observed object. It can also be shown here that 
ordinary language can only be a satisfactory observation language for 
optical theories if one has carried out these modifications. 

At this point, the following decisive objection arises: why do we demand 
that an observation language for optics must conceive of the colour 
observed as a relation, and no longer as an objective property? Because of 
the Doppler effect, ic., because a part of optics teaches us that the 
properties of a wave-train which enters our eye depend not only on the 
vibrations of the electrons at the surface of the observed body (here 
thinking classically, and also speaking only about self-illuminating bodies), 
but also on the relative motion between the receiver and the sender. The 
same, and this was our argument, must therefore apply for the observed 
colour. Yet this argument, according to the objection, presupposes that the 
problem of the existence of theoretical entities has already been solved in 
the positive sense. After all, we do demand that the observed colour will be 
interpreted as a relation because in the theory the properties of the arriving 
wave-train, for instance its wavelength, depend on the co-ordinate system 
from which it is observed. Clearly, by that we assume that there are wave- 
trains, that their properties are objective features of nature which therefore 
must come into play in the case of observations. Admittedly, this objection 


46 KNOWLEDGE, SCIENCE AND RELATIVISM 


will continue, a realistic interpretation of physical theories must force us to 
change even our observation language. But the question consists exactly in 
whether such a realistic interpretation is justifiable, and this question 
cannot be solved by a discussion of the circumstances which occur if we 
accept realism. But if, on the contrary, we assign no meaning whatsoever to 
the symbols of a theory, if we only interpret them as an adequate 
instrument for predictions of known observable facts which can therefore 
be described in observation language, then there is not the slightest reason 
to change the categorical system of this language. With this, we are once 
again back at our problem, i.e., of the question of whether or not 
theoretical entities should be interpreted realistically. 

Yet, this question now stands in an entirely new light. We have proven 
that ordinary language, or the thing-language, which should here be 
defended, contains abstract theoretical elements. How are these theoretical 
elements distinguished from the ideas which certain scientific theories have 
as their foundations? They are only distinguished by the fact that they 
appear in ordinary language and are used for the description of observable 
states of affairs. That they appear in ordinary language is a historical 
coincidence which has nothing to do with questions of existence or the 
appropriateness of these elements. We can say the following about the fact 
that they are used in the description of observable states of affairs: with two 
examples, we have just shown that experiences are describable not only 
with the help of the categories of ordinary language, but just as well with the 
help of another categorical system which in addition has the advantage of greater 
coherence. Therefore, what remains as an argument for the distinguished~ 
position of theoretical assumptions which have the thing-language or 
ordinary language as their basis? Only the remark that these assumptions 
are ‘intuitively evident’, which means nothing other than that we are more 
acquainted with these elements, and less acquainted with other elements. 
And this also has nothing to do with questions of existence or with 
questions of truth. If it is admitted that the intuitive reasonableness of 
speaking in a certain way is a criterion for existence, then we only need to 
retrain the observers in order to convert them to our point of view. 

From all these considerations, it follows that the arguments which are 
usually stated for the choice of a certain observation language (in the sense 
of the third explanation) are totally insufficient. Every theory which has 
sufficient descriptive diversity, and in addition an approximately correct 
description of events in the everyday world, every such theory has an equal 
right to claim that it provides the required categorical system for an 
observation language. The difference is, of course, that some of those 
theories will be wrong (which is proven by investigations ouésede the 
everyday domain). With that, the thesis that realism about the observable 
world is self-evident, while realism about theoretical entities first needs a 


THE PROBLEM OF THEORETICAL ENTITIES 47 


justification, collapses in on itself. The only problem that remains is the 
question of whether something exists at all. And if we admit that observable 
things exist, then it follows completely from that alone that theoretical 
entities also exist, because observable things are the result of the over- 
lapping of theoretical entities, and a composition of nothings cannot lead to 
a something. 

This, then, is the solution that we suggest for the problem of the 
existence of theoretical entities: every observation language contains 
theoretical elements (this already follows from our rejection of sense-data). 
Those philosophers who pose the problem of theoretical entities grant that 
observable things exist. The categories which we use for the description of 
observable situations are not yet unequivocally determined by the structure 
of experience which, as we know, can always be subject to errors, and 
which, in addition, only provide approximately true information. Thus, it is 
possible, and also indeed the case, that completely different theories 
adequately describe the same everyday experiences with the help of totally 
different categories. The principle that what is observable in everyday 
experience is also real leads immediately to the declaration that the 
elements of all these theories are real, unless we possess a principle of 
selection which transcends everyday experience. This principle of selection 
is the scientific experiment. Experiment selects, in the ideal case, a single 
theory from the theories which are adequate in the domain of everyday 
experience. The principle that what is observable is also real leads 
immediately to the result that the entities with which this theory works are 
themselves real. Briefly, the positive solution of the existence of theoretical 
entities follows from: (a) the fact that the formulation of this problem 
silently presupposes the assumption that all observables exist, and (b) the 
assumption that the observation language is nothing other than a subjec- 
tively distinguished section of a very general and abstract theoretical 
system. 

Finally, we must answer Russell’s argument. The thesis which follows 
from the arguments we have given above is that every language is a 
theoretical language, i.e., a language which contains an abstract, detailed, 
and changeable system of categories, and that the observation language is 
not an additional language which no longer contains theoretical elements, 
but rather is the logical sum of all those parts of different theoretical 
languages now in use, of which human individuals can quickly come to a 
decision which will be unanimous. And the problem of the existence of 
theoretical entities is to be solved positively, because it was posed under the 
presupposition that observable things exist. But where are the referents of a 
theory? And are we not forced to accept a coherence theory of truth? 

As so often in philosophy, the answer is — yes and no. It is true that our 
‘experience’ continually changes, not only extensively, but also concerning 
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the ‘nature’ of the already observed facts. Statements of lengths used to 
have an absolute meaning. Today they are re-interpreted as relations which 
are valid in particular, specified co-ordinate systems. The observed star 
positions used to have a direct relationship to the stars themselves. Today, 
we say that we only observe ‘directly’ the direction of the arriving light, and 
this is not directly connected with the location of the star emitting the light. 
Thus, we re-interpret our ‘experiences’ in light of the theories that we 
possess. There is no ‘neutral’ experience. Despite this re-interpretation, 
there is still a practical invariance in as far as we demand that even the 
most comprehensive and most abstract theory will give us approximately 
those results which a less abstract theory contains. This methodological 
principle has, as a consequence, that all the different theories which have 
been proposed in the course of the history of science have ‘something’ in 
common. What is this ‘something’? 

This something is by no means a ‘fact’, and this because, after all, the 
different theories, including the theories always implicit in the observation 
language, express something completely different about this common core. 
In particular, this core is not a sensation because if we interpret our theories 
realistically, and we have seen that the way in which the problem of the 
existence of theoretical entities was posed forces us to such an interpret- 
ation, then we do not speak about sensations except in the case of a 
psychological theory. The common element of different theories is therefore 
nothing which is describable qua element in any thepry. Of course, one can 
ask for information from the latest, most modern, successful theory. But 
even this theory will be overtaken, and we will still have to demand that its 
successor will be successful in the same domain in which it itself was 
successful. Therefore, we must admit that the theoretical assertions that we 
make are posed for reasons of coherence. At this point, I would like 
emphatically to point out that this cannot be an objection. If we possess a 
correct theory, then it is indeed appropriate to demand that all other 
theories conform to it. The correctness of a theory admittedly lies in its 
correspondence to things. But the correspondence does not lie where 
Russell looked for it; it is not in the impressions of the subject, whether they 
are interpreted as sense-data or as sensations in the usual sense. The 
identification of correspondence and impression would mean nothing other 
than the elevation of the observer to a measuring instrument of absolute 
precision which reflects exactly what happens in the world. ‘What the 
observer perceives is also real’ is nothing but the purest subjectivism. But 
how do we ensure ourselves of this correspondence? 

I believe an answer to this question can only be given by a fully 
developed causal theory of perception. This theory would have to show in 
what way certain facts in the environment lead to reactions in organisms 
which have a certain (bodily and spiritual) construction, and how a certain 
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series of reactions can give rise to expectations. It is clear that our 
expectations, which after all rely on experiences in a narrow domain of the 
world, will no longer be adequate in a journey to other domains. The 
totality of all reactions (sensations and perceptions included) in the domain 
from which one starts are now these common elements of which we talked 
earlier. Yet, this element is not a fact on which our theories rely, but it is the act of 
proposing these theories itself. As observation mechanisms, we cannot avoid 
reacting in a more or less obvious way in certain situations. As rational 
beings, we want to interpret these reactions as descriptions of present facts. 
The disappointment of the expectations to which the categorical system 
leads, which we have introduced for the purpose of this des¢ription, forces 
us to link the same reactions with other expectations, i.e., it forces us to 
assign another interpretation to the expressed statements (or the experi- 
ences enjoyed). What is common to all theories is therefore nothing that 
can be described by any of these theories, because it consists simply in the 
fact that sometimes certain assertions, and among them also the theories 
mentioned, are produced almost automatically. The ‘unity of experience’ is 
therefore a practical unity which is based on the unity of the structure of 
human organisms. This unity does not provide us with a point of reference, 
and is no foundation of confirmation for our theories, although scientific 
methodology demands that all theories in the everyday domain lead to 
predictions which are automatically produced (not confirmed!) by human 
organisms in this domain. Theoretically put, this naturally means the 
acceptance of a coherence theory. But the theories used are constructed in 
a way that particular consequences of the theories are expressed by human 
individuals under particular circumstances, and therefore become a part of 
human behaviour — although naturally this has nothing to do with their 
meaning or their correspondence. The extent of the correspondence of this 
behaviour can only be decided by a causal theory of experience. 


2 


Knowledge without foundations 


(1) Philosophy today — not least the theory of knowledge — is a very 
confusing subject. It deals with highly technical and esoteric matters which 
can be understood only by the initiated. The problems treated seem to 
have little to do with things that are of common interest, such as the 
improvement of the life of mankind. Indeed the philosophical problems are 
sometimes quite explicitly and even proudly declared to be irrelevant to 
such concerns. Admittedly attempts are made to establish that philosophy 
is irrelevant to these concerns, but the attempts are often exaggerated — if 
not incomprehensible. The worst thing, however, the perennial scandal of 
philosophy, is the quarrel of the schools. There is no problem that is 
generally accepted, not one point of view that is regarded as binding for all. 
And it seems to be possible to propagate the greatest absurdities by 
advertising them as the basic tenets of some new school. 

This picture is very different from a certain ideal which we frequently 
notice in the history of thought. According to this ideal, philosophy reigns 
supreme among the enterprises of the human race; it’ provides a guide to 
the truth or, at least, an infallible measure for distinguishing what is 
valuable from what is worthless; and it gives meaning to any particular 
activity, however specialised, by showing how it is connected with a 
generally accepted purpose. This is a lofty ideal indeed and one that would 
seem to be very much in need of realization. Yet whenever a philosopher 
has attempted to work out this ideal in greater detail the final effect has 
been the creation of-just another school and a corresponding increase of 
the confusion already in existence. From the very beginning philosophy has 
therefore been regarded with suspicion, and the belief has arisen that its 
attempt to provide a universal measure of meaning and validity is 
altogether hopeless and that it had better be given up. 

In the lectures to follow I shall try to show that this belief is not true. I 
shall try to convince you that if one is sufficiently modest, one need not fail 
and that one will then be able at one stroke to lay the foundations of an 
ethics and an epistemology that is more than an exercise in sophistication 
and ‘depth’. As opposed to some philosophical theories which have been 
discussed in the past, the ethics and the theory of knowledge I am talking 
about are both very simple. Moreover they have been available for quite 
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some time. Like so many other things, they were invented by the Greeks, 
more especially by the Ionian philosophers of nature. 

(2) In about 550 BC the Ionians populated a narrow strip of land in 
Western Asia Minor. They were settlers who had immigrated from Crete 
and from the Greek mainland. The harbours which they founded were 
used by Greek, Phoenician and Egyptian sea-lines and were connected 
through caravan-roads with the whole of Asia. Miletos alone had four 
harbours, and its wealth was mainly due to very active sea trade. (Milesian 
pottery of the seventh and sixth centuries has been found in Egypt, 
Anatolia, and in South Russia.) Some of the Ionian cities sent out colonies 
to the coast of the Mediterranean, the Sea of Marmora, and the Black Sea. 
No doubt this activity was partly caused by overpopulation. The rich 
noblemen who on the mainland had formed a rather closed and privileged 
agrarian aristocracy now engaged in seafaring: they developed the art of 
navigation; they increased the knowledge of geography, of other peoples, 
their customs, their contributions to knowledge, and their practical effici- 
ency. This new activity leads to interesting developments. The emphasis 
shifts from the city, or the community, to the individual; from strength and 
bodily superiority to intelligence and eagerness to explore; from innate 
excellence to excellence on the basis of achievement. Odysseus rather than 
Achilles is the hero of the age. 

A cosmopolitan spirit began to reign in the cities, as well as a spirit of 
criticism. This spirit of criticism is closely connected with the realization 
that even the most fundamental social institutions and even the most basic 
beliefs are of Auman origin and therefore possibly imperfect and in need of 
improvement. After all, these people had been the founders of the new cities; 
they had been the conscious inventors of laws that took cognisance of the 
particular surroundings of each city and of the particular circumstances of 
its foundation. Also they were the contemporaries of some of the most 
revolutionary developments on the Greek continent — first the gradual 
replacement of the king by the aristocracy, his devaluation from an all- 
powerful monarch to a chairman of the council of elders; then, even more 
revolutionary, the replacement of a law that is administered by an 
aristocracy and is grounded in their assumed wisdom, by a written law that 
is binding for all and that establishes thereby an objective and impartial 
code of justice. True, these developments were not received with universal 
acclaim. They were regarded by some as a sign of dissolution, of the 
breakdown of an order which alone can confer dignity upon those 
participating in it (as kings and rich noblemen, that is). But they also 
created a tremendous optimism, a firm belief in the power of the human 
intellect to understand the world and to make suggestions for its change, 
and in the ability of the human will to carry out these changes. It is this 
background, rather than the ‘divine’ Plato which we need to bear in mind 
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when discussing the origin of philosophy as a rational enterprise, and when 
trying to evaluate the achievements of the first philosophers, Thales and his 
pupil Anaximander.' 

(3) Two introductory remarks are in order. First, that our information 
concerning these early thinkers is very scanty. Nothing has come down to 
us from Thales himself or from his contemporaries. What we know about 
him is based upon reports by Plato, Aristotle, Diogenes Laertius, Plutarch 
Simplicius, and others. Plato cannot always be trusted; he ‘like[s] making 
fun of the Presocratics’, as Kirk and Raven have put it. Aristotle possesses a 
fully developed philosophical terminology and in its terms he describes the 
theories of his predecessors, who did not possess such a terminology and 
who were perhaps not even interested in developing one. The same is true 
of the later Peripatetics who wrote on the history of philosophy. Yet what 
emerges despite all these difficulties is that these early thinkers were very 
different from most professional philosophers today. 

To start with, the distinction between philosophy and other disciplines 
was not yet drawn. What counted were ideas that advanced knowledge, 
that threw light upon existing problems rather than philosophical points of 
view, the latter tending to restrict research to certain aspects of these 
problems. Philosophy, moreover, was not so full of technicalities as it is 
today. I know that some of my colleagues regard this as a disadvantage in 
Greek philosophy, and as a sign of the immaturity of these early thinkers. I 
hope I shall be able to convince you that things are just the other way 
round, that the exaggerated use of technicalities and the emphasis on 
precision rather than on scope has obscured rather than clarified matters, 
and that it is possible to deal with the most fundamental problems of 
knowledge in a manner that makes them accessible to all. Bacon was right 
when he said that ‘knowledge, whilst it lies in aphorisms and observations 
remains in a growing state; but when once fashioned into methods, though 
it may first be polished, illustrated, and fitted for use, it no longer increases 
in bulk and substance’. 

These early philosophers were also very bold and optimistic. What they 
attempted to create was nothing less than a theory of the universe as a 
whole. This boldness and optimism can be matched only by the boldness 
and optimism of a Descartes, a Leibniz, a Galileo, or an Einstein. With few 
exceptions our present-day philosophers are much more cautious. They are 
almost jittery in their concern that too much imagination, too broad a 
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vision, may lead straight to disaster. This is why they deal with minutiae 
and put their trust rather in a careful procedure than in one as reckless as 
that of the Ionians. The late Professor Austin has produced a historical 
justification for his own brand of microscopic philosophy. He has pointed 
out that philosophy in the Grand Manner such as has been developed by 
Plato, Descartes and Kant has been a failure. This remark is not original. 
Almost every system builder in philosophy starts with a survey of the 
schools and the comment that so far philosophy has been in utter confusion 
and that a new beginning is needed. But it does not follow from such an 
opinion, which is undoubtedly true, that narrow-mindedness is a virtue. For 
we shall soon show that philosophy has failed (if it has failed, that is) 
because of its dogmatism and not because of the generality and boldness of 
the statements made by its inventors. 

Finally, the early Ionians were highly cultured. They were curious and 
well informed in almost every domain of human endeavour. I do not intend 
to say that contemporary philosophers know nothing but philosophy. Yet, 
however great their non-philosophical knowledge and ability, their idea 
that philosophical problems are something special and distinct from the 
rest prevents this knowledge from having any influence upon their phil- 
osophy — with the result that their philosophy is dry, untutored, unin- 
formed. Very often we now witness the curious spectacle of intelligent 
people with wide interests producing a narrow, boring, and utterly irrele- 
vant philosophy. This is very regrettable indeed. It is not enough to send 
articles to Mind and now and then to write a novel or listen to a concert. 
Unless the ability in the latter field and the knowledge obtained here (if 
there is any) is directly applied to one’s philosophy (and vice versa) it might 
as well not exist in the same person. There are notable exceptions, to be 
sure. But the phenomenon described is still so widespread, and the 
tendency to specialization and corresponding boorishness so strong, that it 
must be mentioned. 

All these positive qualities of the Ionians are exemplified in the most 
exquisite manner in Thales. Here is a man who is interested in almost 
everything that is going on around him. He actively participates in the 
political life of his city, Miletos. Sensing the growing power of Persia, he 
advises the Ionian cities to form a federation stronger than those already in 
existence, and he urges them to establish a general council in the centrally 
located Teos. He seems to have failed in this — it was just not possible to 
make the colonies accept political commitments that would further restrict 
their freedom. This is a very healthy sign, but the effects of the Persian 
conquest, which took place when Thales was still alive and which 
eventually led to the destruction of Miletos, show how delicate is the 
balance between freedom and that amount of co-ordination and restriction 
which is necessary to cope with outside (and inside) dangers. Thales also 
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seems to have had talents as an engineer, for according to the common 
account of the Greeks (which is doubted by Herodotus} he helped Croesus’ 
army across the river Halys by building a channel that divided the river in 
two, thus diminishing its breadth. He seems to have travelled widely, for 
there are various reports of a visit to Egypt. One of them relates how he 
measured the height of a pyramid by measuring the length of its shadow at 
a time when the shadow of a small vertical stick was equal to its height. He 


also seems to have acquainted himself with the geometrical procedures of’ 


the Egyptians, but seems to have tried to reduce their numerous problems 
to a few simple principles which could be easily understood. He is even 
successful as a businessman; for, guessing that there would be a large olive 
crop ‘he raised a little money while it was still winter and paid deposits on 
all the olive presses in Miletos and Chios, hiring them cheaply because no 
one bid against him. When the appropriate time came there was a sudden 
rush of requests for the presses; he then hired them out on his own terms 
and so made a large profit’ (Aristotle’s report). He developed simple ideas 
about the structure of the earth, about meteorological phenomena and 
magnets. And he is the first thinker to suggest a theory of matter, as we 
would call it today. It is the analysis of this theory which will lead us right 
into the centre of the theory of knowledge. 

However, one precautionary remark should be made before proceeding 
in this direction. As I said above, the reports about Thales and his 
immediate successors are very scarce and come from much later sources. It 
is therefore always possible to object to the picture just given by pointing 
out its very speculative character. Yet even if Thales had never lived, even 
then the reports are reports of what was at the time thought to be humanly 
possible; they are reports about a certain form of human existence. It is this 
form of human existence in which we are interested and which we intend 
to introduce by discussing Thales. It therefore does not really matter 
whether there was a person who actually did what Thales is said to have 
done. 

(4) Thales’ theory of matter can be presented in two steps. The first 1s 
that the various materials (wood, metal, earth, fire, etc.) which exist on the 
surface of the earth are all basically one and the same substance: there is 
only one substance, one basic stuff. Variety exists because this basic 
substance can appear in different states or modifications. This assumption 
of a unity behind the variety has encouraged the development of the 
natural sciences ever since it was first introduced. Modifications did occur, 
but whenever these modifications led to too complicated a substructure of 
material objects, the attempt was again made to reduce the new variety to 
an even more fundamental single substance. Heisenberg’s non-linear field 
theory which attempts to explain the thirty-odd elementary particles of 
today on the basis of some single and all-pervading substance is the most 
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recent step in this development, a step which, as Heisenberg explicitly 
admits, was inspired by the ideas of Anaximander, the pupil of Thales. 

According to Thales’ second assumption, the basic substance is to be 
identified with water. Water is known to occur in various forms. For an 
inhabitant of Asia Minor, especially of the coast, it is almost omnipresent. It 
is necessary for the support of life. Hence it must be present even in those 
places where there is no water as we usually know it, although there are still 
lower forms of life. Earth, or sand, then, must be capable of having some of 
the functions of water; it must be a modification of water. Some such 
arguments may have led to the identification of the basic substance with 
the already known element water. 

(5) This very simple and almost naive theory has many interesting and 
surprising aspects. Discussing it will lead us into the very centre of the 
theory of knowledge. It will emerge that Thales has not only succeeded in 
making relatively new suggestions concerning the world we live in, but that 
his attitude towards these suggestions, and indeed towards any theory, 
reveals a new point of view concerning the nature of knowledge and the 
means of its improvement. It will also emerge that this point of view is in 
some respects very similar to the point of view adopted by the great 
cosmologists of all ages up to and including Einstein. This means, of 
course, that the discussion of Thales’ theory will enable us in a very simple 
fashion to evaluate the properties and the merits of what is nowadays called 
the scientific method. This method, far from being restricted to the 
elaboration of laboratory-matters, involves an attitude of criticism that is 
applicable in all domains of human life, scientific or not, and that is 
radically different from the attitude connected with many political, 
religious and philosophical doctrines of today. I shall try to show what the 
differences are, and I shall in this way try to convince you of the superiority 
of the critical attitude of the Ionians. However, before doing this I would 
like to draw your attention to some features of Thales’ theory which are 
shared both by scientific theories and by mythological schemes of explana- 
tion, whose character is not too well understood by some contemporary 
defenders of what they call the ‘scientific method’. 

(6) To start with, the theory is general; that is, it applies to every object and 
not only to a selected group of objects. It is explanatory; that is, it not only 
gives a summary of the properties of the objects considered, but also a rationale 
for the occurrence of these properties and for their change. The rationale is 
that since water is the basic substance, a substance plainly essential for life, it 
is to be expected that things will appear in different forms and that the 
world will be favourable for the development of organisms. The theory is 
counterintuitive for any person who believes in the existence of a variety of 
substances and who has cultivated this belief for such a long time that it has 
now become evident for him. It is counterinductive, too; that is, it contradicts 
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even the evidence of the senses, for we actually experience a tremendous 
variety of objects, substances, processes. The assertion that all this is 
basically one is not only not supported by our sensations, it is contradicted 
by them: just look at the difference between metals and, say, the air. 

In this respect our theory is very different indeed from empirical 
generalizations such as ‘metals expand when heated’. According to a belief 
which is fairly widespread, a statement of this kind is obtained in two steps, 
namely (a) collection of relevant observations O (which in our case describe 
the behaviour of individual pieces of metal under varying temperatures); 
and (b) transition, ‘by induction’, from O to a general statement, G, which 
is in our case the statement that metals expand when heated. I do not 
intend to discuss in the present paper all the futile attempts that have been 
made to justify the transition from O to G. All I want to point out is that 
the transition to be justified is one from an assertion O expressing 
observational knowledge to a more pretentious assertion which repeats O 
but which also goes beyond it. It is this ‘step beyond’ which makes general 
statements dubious for a strict and cautious empiricist and which, accord- 
ing to him, is in need of justification. 

Now, for a cautious empiricist of this kind, Thales’ theory would seem to 
be even worse, since it does not even repeat the evidence from which it might have started. 
It flatly contradicts this evidence. It asserts actual unity where there is 
observed variety, the presence of water when some quite different material is 
observed. It not only goes beyond experience, but also against experience. It 
would therefore seem to be a paradigm-case of undisciplined speculation, 
that alleged arch-enemy of Good Science. The interesting thing, however, is 
that some scientific theories, too, far from repeating the evidence existing 
prior to their invention, actually go against this evidence. This is far from 
being a disadvantage. A theory that is inconsistent with experience — and 
therefore <gives> an account of the world that is different from what is 
suggested by the sense<s> — provides means for investigating not only 
certain speculative schemes but even observation reports, which are, after 
all, not absolutely trustworthy. Such a theory is therefore a much better 
instrument of criticism and improvement than is a theory that leaves 
everything as it is on the observational plane. Viewed in this way some 
contemporary theories which pride themselves <on> their complete agree- 
ment with experimental results must be regarded as definitely inferior to 
Thales’ ‘naive’ scheme of the world. This point will be elaborated later in the 
present paper. What I wanted to do at the present moment was to prevent a 
premature condemnation of the Presocratics on ‘empirical’ grounds. 

(7) The theory of Thales shares important features both with certain 
religious doctrines, myths, and with abstract scientific theories. A myth 
such as the various mythological accounts of the origin of the universe and 
of the nature of its parts is explanatory. Being concerned with the universe 
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as a whole rather than with a particular region of it<,> <it> is also 
general. It may be counterintuitive to those who were brought up in a 
different tradition and it may be counterinductive when first introduced: 
the spiritual agencies postulated by many myths are not directly observable. 
It is quite interesting to note, however, that a firm believer will always be 
able to provide empirical arguments in addition to the considerations of 
faith. As we shall try to show later on, a myth is by no means a dreamt up 
construction that is superimposed upon the facts without being in any way 
connected with them. Quite the contrary, a good myth will be able to cite 
many facts in its favour and it will sometimes be more firmly rooted in 
‘experience’ than are some highly appreciated scientific theories of today. 

I think I should dwell a little longer on this feature of a myth. It is very 
often assumed that a myth is a subjective phenomenon, related to poetry, 
an expression of the fantasies, the wishes, and the fears of those believing in 
it. This suggests that the members of a community governed by a myth are 
capable of seeing the world as it really is but prefer dreaming instead. It 
suggests that it would be very simple getting realistic reports from them — 
all we need is to wake them up from their dreams and ask them what they 
now perceive. The reports given by them under these circumstances so it is 
assumed, would coincide with our own reports. Briefly and crudely: 
primitive people live in the same world in which we live, but they prefer to 
dream up stories for their own amusement. I submit that this idea cannot at 
all account for the tremendous power a myth has over those believing in it. 
Nor can it account for the fact which came as a surprise to some 
ethnologists, that the so-called primitive people can argue very well in 
favour of their beliefs and that they can explain even apparently contra- 
dictory evidence in terms of these beliefs. A myth, therefore, is not merely a 
dream or a piece of poetry whose distinctness from a true account of the 
universe is clearly realized. It is itself supposed to be such a true account, it is 
supposed to be in agreement with the facts. 

Now the surprising thing is that it is very easily possible to find factual 
support for ideas which prima facie seem to be completely untenable. This 
1s partly due to the astonishing plasticity of the human mind. Just try to put 
yourself into the conditions of the fifteenth and sixteenth centuries. The 
belief in the existence of demons was then very widespread in certain parts 
of Europe. It was preached from the pulpits, it was used to account for 
strange meteorological phenomena, for diseases in cattle, for the shortage 
of crop<s>, for impotence, lack of affection, misformation at birth; in 
short, it was used for explaining almost everything unpleasant in the 
everyday life of human beings. It was therefore not at all divorced from 
reality. Quite the contrary: a great deal of the life of ordinary people 
consisted in actions aimed at reducing the influence of these evil powers. 
This was the general situation. How did it influence the mind? The answer 


58 KNOWLEDGE, SCIENCE AND RELATIVISM 


can be given with the help of a very simple example. Assume that one of 
your best friends meets you in the street and says to you: ‘Why is your nose 
so red?’. Will it not seem to you now that the whole world is staring at you, 
and will you not hurry home in order to put matters right as quickly as 
possible? Now if a harmless and isolated joke can change appearances in 
such a drastic manner, how much greater must be the influence of a system 
of thought that is comprehensive, that is taught in the very youth, that is 
driven home <on> any possible occasion? Will not the presence of this 
system make the world look very different from what it looks <like> to the 
agnostics of today? Will not forbidden wishes be immediately interpreted as 
the result of the presence of demons? Will this not create a feeling of guilt 
that by far surpasses what we feel today on similar occasions? Will it not be 
felt (and not only assumed) that there is really no distinction between public 
action that can be seen by all and private thought that is accessible to God 
and to oneself only? Will this not further entail that the distinction between 


dream and imagination on the one side and reality on the other will cease © 


to be as distinct as it is for us, and that dreams will be taken to be real 

occurrences (even we sometimes mix up dreams and reality)? Moreover, it 

is well known that tension of the mind may give rise to phenomena like 

hearing voices, feeling that one’s thoughts are being made up for one, that 

one’s limbs move under the influence of agencies different from one’s own 

will, etc. Michelet has given a wonderful description of the stages through 

which a normal human being, a woman, might be led intg a situation 

where conversations with demons would seem to her to be something very 

real. To Huxley we owe a similarly perceptive description of the conditions 

which lead to an experience of reality that is very different from our own. 

Far from being a figment of the imagination that is clearly opposed to what 
‘5 known to be the real world a myth is therefore a system of thought which 
is supported by numerous very direct and forceful experiences, by experi- 
ences, moreover, which seem to be far more compelling than the highly 
sophisticated experimental results upon which modern science bases its 
picture of the world. Viewed from the background of the usual empirical 
approach this is a surprising result indeed! It is also the first indication that 
there must be something amiss with the fairly popular idea that the 
distinction between a myth and a scientific theory lies in the factual basis of 
the latter. Let us elaborate this difficulty!” 


2 For the psychological abnormalities connected with the idea of witchcraft <see> Karl 
Jaspers, Allgemeine Psychopathologie (Berlin: Springer-Verlag, 1959) (English translation: General 
Psychopathology (Chicago: Henry Regnery, 1963) (Ed.)). See also J. Michelet, La Sorciere (1956); 
Aldous Huxley, The Devils of Loudun (London: Chatto and Windus, 1952). H. C. Lea’s 
Materials Towards a History of Witchcraft, 3 vols (Philadelphia: University of Pennsylvania Press, 
1939) offers an excellent survey over the literature of the fourteenth, fifteenth, and sixteenth 


centuries. 
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(8) According to the law of inertia, which is one of the most fundamental 
laws of modern physics, both celestial phenomena and phenomena on th 
surface of the earth are such that an object that is not influenced by for : 
will move in a straight line with constant speed. Now, let us ak this 
law from a naively observational point of view, i.e., let us use our eyes 
collect observations, and look at what these naively eolieniad setae 
tell us about the law. Proceeding in this purely ‘inductive’ fashion, what a 
we discover? We discover, first, that the identity, asserted b ) the la : 
between the behaviour of celestial and Ea eee a nenoan. is not ia 
agreement with observations. One of the most striking facts about celestial 
phenomena is their regularity: stars never behave like clouds which form and 
dissolve almost at random. Their motion can be predicted with great 
precision on the assumption that they move in circles with constant a 
velocity. True, there are some stars, the planets, which cannot Fadil b 
incorporated into this simple scheme. However, already at Plato’s me , 
was found that a slight extension of it, which allows for the superposition of 
circular movements, was entirely successful. This provides strong confirm- 
ane hon for the assumption that the stars obey laws of hee own, the 

. . 2 
ee ais of these laws being circular motions with constant angular 
_Now a look at terrestrial phenomena shows at once that completel 
different laws are valid here. To start with, no terrestrial motion a a 
forever. Secondly, circular motion is never observed. What is apened i 
this: objects which are not influenced from the outside either rise (fire, ai ‘ 
or fall (water, earth), and the speed with which they approach the an 
or the sky, is proportional to the amount of earth (fire) present in heen. 
Objects which are influenced from the outside, such as the piece of chalk 
which I am now holding between my fingers, follow the ‘motor’ as long as 
A influence lasts and then either come to a standstill, or assume one of th 
natural’ motions, that is, they either move ‘up’ or ‘down’. Once they ha : 
assumed this natural motion their behaviour will depend on the eee of 

which they are composed. If earth preponderates, then they will fall do 
and the more earth they contain the faster they will fall. i 
This is what naive observations or naive ‘experiment’ tells us, and these 
Tesults are very different indeed from what is asserted by Galileo’s law of 
inertia. Keep this in mind, please, when somebody wants to tell you that 
modern science (and the birth of modern science is usually connected with 
the names of Copernicus, Galileo, Kepler, Newton) started when people 
stopped speculating and started observing instead. You have just = sv 
result of such unthinking observation would be: it would be ver 
ee that was held to be true by the founders of ae 
= e. (A little more argument would also show that the immobility of the 
is a natural consequence of the simple and strictly ‘observational’ 
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theory of knowledge I have just outlined.) What I failed to mention is that 
the theory of motion I have developed in this purely observational fashion 
is identical, except for some embroideries which I have intentionally left 
out, with Aristotle’s theory, which was overthrown by Galileo and his 
followers. Quite clearly this elimination cannot have been based upon 
observation, or even a ‘return to the facts’, since the theory to be eliminated 
was itself very firmly based upon observations. Even worse, our above 
considerations show that the law of inertia which replaced Aristotle’s 
dynamical scheme is counterinductive, just as was Thales’ theory and as 
are many myths, at least when they are first introduced. 

The inductivistic defenders of Newton and Galileo will of course reply 
that their law is supported by the facts if we only analyse our observations and 
interpret them in a manner that is different from the interpretation 
adopted by Aristotle and by his followers. For example, the circular motion 
of the stars must not be ascribed to the stars themselves but must be 
understood as a result of the rotation of the earth; the movement of the sun 
along the zodiac must not be ascribed to the sun itself, but to the motion of 
the earth around it, and so on. This remark is quite acceptable but it makes 
it now very difficult indeed to distinguish between a scientific theory and a 
myth, such as the myth of witchcraft<,> whose observational success is the 
result of just such an interpretation of countless empirical events; for 
example, illness, effects of sexual frustration, nightmares, schizophrenia, 
and so forth. We seem to be forced to admit — and this consequence has 
indeed been drawn by some thinkers — that there is no distinction at all 
between science and myth except perhaps the date: science is the myth of 
today, myths were the science of the past. Is this conclusion justified? Has 
no advance taken place, no intellectual improvement? Is the ‘idea that we 
have progressed in the direction of greater rationality without any founda- 
tion? It is this question we shall examine next.? 

(9) It is quite correct that scientific theories such as Newton’s theory of 
gravitation and Einstein’s theory of general relativity are in many respects 
very similar to all-embracing mythological schemes. They attempt to deal 
with everything, they are initially counterinductive, and they precipitate a 
reinterpretation of observational results which eliminates whatever initial 
disagreement may exist between the theory and ‘the facts’. There are many 
further similarities such as the inertia of the institutions and of the 
individuals responsible for teaching the myth (the theory): religious institu- 
tions, political institutions try to eliminate opposing views either through 
force or through persuasion; editors of scientific journals are hesitant to 


3 For a more detailed description of the Aristotelian theory <see> Marshall Clagett, Greek 
Science in Antiquity (New York: Collier Books, 1957). <See> also Herbert Butterfield, The 
Origins of Modern Science, 1300-1800 (London: G. Bell, 1949). 
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publish papers which would attract the disapproval of the scientifi 
community. Scientific textbooks explain the theories which are com y ao 
accepted and only rarely mention existing alternatives or weakness ae 
roa oe book to be published in the near future my ise 
essor I. 5. Kuhn of the University of Cali i i 
examples which exhibit the ee oe ne aes ee 
prise and the many similarities which exist between the coaing ie 
scientists and religious communities. However. despite all th nan 
surprising similarities whose existence flatly elutes most of tiles 
empirical accounts of science, there are features which separate eae 
fields, or at least should separate them, if the claim for aie li ae 
open-mindedness is justly applied to the sciences. sale 
As will be shown presently, the distinction lies in the psychological 
attitude of the people who have accepted a myth or a pci the ee 
well as in certain peculiarities of the logical structure of both. In th ae ie 
Thales and of his successors this distinction was crystal clear B . Ae ‘ 
it 1s retained by the sciences, although it must be admitted ea ae 
always drawn in a clear fashion and hence is difficult to re ze. We vow 
turn to a more detailed discussion. ee ees 
(10) The psychological attitude of those believing in a myth can b 
characterized as an attitude of complete and unhesitating heaps Te h 
relates the truth and cannot possibly be mistaken. If trouble siises : 
attempt to apply it to reality or to understand reality in its terms then this 
shows a weakness not of the myth itself but rather of the human bein . 
ee is who fail to ‘see’ the clear message it conveys or who fail to eh 
at Res the myth imposes upon them. The myth itself is infallible. 
itu € 1s very often supported by certain ideas concerning the origin 
of the myth: it has been given to mankind by the gods; or by wise men - 
time long gone by when the truth was still udeonvealed. The manner f 
teaching, too, is profoundly influenced by this attitude: the teacher is ie 
a en understands and who is therefore completely superior; the pupil 
levoi of knowledge (or, at least, of manifest knowledge). He is incapabl 
of Judging anything the teacher says. He must therefore remain com ‘ iy 
Passive. (This raises, of course, the problem how he can possibl re 
anything that is presented to him. This problem cannot be tee ihe 
doctrinaire. But we shall not dwell here on this difficulty.) = 
a a corresponding to this idea of the teacher-pupil 
het rea nenee ra re) indoctrination. At any stage of the indoctrina- 
ae ites oe e€ ve may be tested with the help of questions, or of 
aaa pe be is laid down in advance. The splendour of rituals is 
S ae in . = to create submissiveness. As has been discovered 
ee gists and described in a most interesting manner by Sargant 
rituals are extremely well suited for irreversibly implanting into ihe 
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mind some important parts of the accepted myth. They use shock tactics 
and increase fear and despair to an extent that life seems hardly possible, 
and they introduce the doctrine after the moment of shock, when complete 
exhaustion has taken over and when the desire for help and understanding 
has become extreme. In this way a very strong psychological connection is 
established between one’s personal needs and the content of the doctrine. 
Crafty preachers have always used the fear of hell for the very same 
purpose in their sermons. I really cannot help being surprised at the large 
extent to which all these features are preserved in our modern civilization 
and at places which prima facie would seem to be sources of progress and 
reason. Is it not true that many university courses proceed in an utterly 
dogmatic fashion? Is it not true that examinations are designed to test not 
the pupil’s capability for independent thought but the extent to which he 
has mastered a doctrine, such mastery being regarded as the only thing of 
importance? Is it not true that even physics textbooks are sometimes 
written in a fashion which suggests that we have here the final truth which 
may perhaps by modified in some technical details but whose basic 
principles are beyond doubt? Is it not true that at least <in> some places 
radically different accounts are viewed with suspicion or, even worse, as an 
unwanted and unwarranted disturbance of the peace that follows the 
discovery of the truth? Are not many events at the universities designed to 
intimidate and to increase the desire for acquiring what is being offered 
here? Our contemporary society has indeed many connections still with its 
primitive ancestors. 

The role of moral ideas in the context of a myth is of greatest interest for 
it is here that support is established in the most subtle and the most 
misleading fashion. There are obvious cases where the commandments of 
the ethical code are directly connected with the preservation of the existent 
order: instruction concerning the behaviour towards the king or the tribal 
elders, marriage taboos, punishments inflicted for violating the social order 
are of this kind. It should be observed, by the way, that these cases are 
distinct from contemporary social morals not only by their content. It is 
demanded that the king be revered. A violation of this commandment is 
not merely wicked, it is unnatural, it is a violation of the order of nature 
which must lead to punishment as the result of a natural process rather than of a 
decision made by a group or by an individual. Those who act in order to 
preserve the natural order are doing so not because they have decided in 
favour of a closed society and have agreed on the measures necessary to 
bring it about (such decisions can occur only later when it is attempted 
consciously to return to a closed society). Their actions appear to them to 
be the inevitable result of the breach of the ethical code; they are therefore 
not responsible for it. The domain of human responsibility and the domain 
of human freedom corresponding to it is consequently much restricted. It is 
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as if a large part of human consciousness, or of the human mind, had 
turned into a mechanism that works automatically for the pieseihidion of 
the society. This mechanism is harder than the hardest kind of matter, 
being supported, as it is, by human belief and, as we shall show later, by 
arguments leading to absolute certainty. No material is more rigid than the 
ideas constituting a system of dogmatic belief. 

This apologetic function of ethical norms may be present even in those 
cases where the connection between the myth and the supporting ethics is 
not immediately obvious. A moral code which demands that due respect be 
paid to the tribal king and which threatens those who disobey with 
destruction is quite clearly apologetic. However, even an ethics of virtue 
which prima facie seems to be directly connected with the welfare and thie 
improvement of human beings and which refuses to bow to exterior 
considerations, may be nothing but a cleverly concealed attempt to enlist 
the most noble feelings for the preservation of some mythological point of 
view. A good indication of such dishonest use of humanitarian sentiments is 
the existence of so-called ‘higher values’. An ethical system may begin by 
pointing out that proper attention must be paid to human beings. For 
example, it may begin by demanding that people should take care of their 
souls. This is a noble sentiment indeed — but all depends now how the 
demand is further developed. Assume it is connected with a theological 
doctrine of the soul. “Take care of your soul’ now means ‘obey the laws of 
the lord’. Which laws? Those laws which are taught by a certain religion 
How are these laws to be understood? They are to be understood in the 
ways the Church Fathers understood them. (Roman Catholic version) 
Who knows the opinion of the Church Fathers? The present represenitadves 
of the Church. Questions of this kind may reveal that the demand ‘take 
care of your souls’ means nothing but ‘support the church and accept her 
teachings’. This is how an apologetic ethics may be dressed up as bein 
based upon humanitarian principles. : 

It is now easy to see how ‘higher values’ come into existence. A person 
who interprets the demand ‘take care of your souls’ in too concrete and 
immediate a fashion, for example, who interprets it as meaning that people 
should live under the proper material conditions such that their kids can be 
free from worry and fatigue, will of course not support the myth. He may 
be of great service for mankind, he may fight ignorance, poverty, unhappi- 
ness; he will still be of no use for strengthening the myth. By directin 
People’s attention away from the myth he may be even ns 
dangerous. The best way to eliminate such a person is to discredit him by 
discrediting what he is doing; he wants to eliminate poverty and hunger — 
this means he is only interested in the lower and sensual parts of a human 
being, he is a crude materialist. He wants to eliminate prejudice — this 
means he must think very highly of his own intellectual abilities, he is 
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conceited. He fights for freedom and for the self-sufficiency of the 
individual, that is, he is an egoist. Only he who really cares for the soul, 
who has freed himself from the senses, who has overcome his conceit and 
his egoism, only he therefore who supports the myth is worthy of being 
called a good man. The egoist on the other hand is dangerous. He must be 
severely dealt with, for he corrupts the soul. In this way some of the greatest 
benefactors of mankind have been accused of being its greatest enemies 
and have been murdered in the name of the very same humanitarian 
feelings that guided them in their own pursuits. There is no sadder 
spectacle than the way in which the most noble sentiments have been 


misused for protecting and enforcing the most absurd and inhuman 


doctrines.* 


(11) The picture which we have drawn so far is this: a myth is a system of 
thought, possibly false, or perhaps very unsatisfactory from an intellectual 
point of view, that is imposed and preserved by indoctrination, fear, 
prejudice, deceit. The idea might now arise that the removal of the 
psychological forces working in favour of the myth must at once lead to the 
realization that one has been the victim of a chimera. Nothing could be 
further from the truth. This has already been pointed out in section 7. The 
power of a myth is not at all exhausted by the psychological factors we have 
described so far, A myth can very well stand on its own feet. It can give 
explanations, it can reply to criticism, it can give a satisfactory account even 
of events which prima facie seem to refute it. It can do this because it 1s 
absolutely true. It has therefore, something to offer. It has to offer truth, 
absolute truth. It is for this reason, so the defender of a myth will point out, 
that all the measures for its preservation have been taken. The preservation 
of the truth is after all a worthy cause. This is a very powerful argument. It 
is this argument that has been used again and again to justify the most 
inhuman measures. We do not really understand a myth unless we accept 
its claim for absoluteness and try to find out how it is realized. 

(12) Such an examination will show, among other things, that the 
systems of thought of even some very primitive societies are the result of an 
astounding ingenuity. Far from being incoherent collections of crazy ideas 
which are only slightly connected with reality, they are logical structures of 
great sophistication which achieve a very surprising thing: they remain 
intact in <face> of almost every difficulty. And this is done not just by 
ignoring the difficulty but in a much more interesting fashion; it is done by 
turning the difficulty to their own advantage. In order to show the logic of 
the situation most clearly let us consider the assertion, A, that a person P 


4 <See> W. Sargant, Baitle for the Mind: A Physiology of Conversion and Brain- Washing (London: 
Heinemann, 1957); E. H. Lecky, History of the Rise and Influence of the Spirit of Rationalism in 
Europe, volume I (London: Longmans, Green, 1865). 
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hates his father. Now as long as P is not too friendly to his father A will not 
be in trouble. However, assume that P is very kind to his father, buys him 
expensive presents, is most concerned about his welfare. Let O Be th 
description of this behaviour. Does O refute A? It need not if the additional 
assumption is made, B, that people who hate when they are expected t 
love feel guilty and try to alleviate their guilt feelings by overcom feet : 
For now a defender of A may reason as follows: ‘He buys re for his 
father, he always hangs around him. How very strange. Why should h eo 
such a thing? Does this now show that something fishy is one on? An if 
course, I know very well what is going on! He is protesting too teh is 
overcompensates. But why should he overcompensate unless he feels guilt > 
And why should he feel guilty unless there is some reason for it — a this 
reason is that he hates his father, something I have suspected all along.’ 
Look at the structure of this argument. A is proposed. O turns 4 d 
threatens to refute A. Now B is proposed. B gives a bee peas ro 
according to which O now supports rather than eliminates A : 
Now consider a pair of sentences, A and B, or the aig ‘theory’ 
consisting of A and B. Is this theory vulnerable <to> experience? All 
depends on how the hypothesis B is further explained. It may asserh that 
overcompensation has certain consequences, a, B, y, ... which are diff : 
from A. In this case A & Bentailsa& PB &y... and may be refuted ae 
(provided one does not attempt to rescue B by proposing another h : th. 
esis, C, which turns 7a into confirming evidence for B). The ‘theory’ ee 
is then not absolutely certain, it may run into trouble. But Rents that A 
the assumption reached by B, is regarded as B’s only consequence (a ae 
from O). This need not be immediately evident. It will not be if B 1 
connected with other statements which then in various steps lead back . 
A. However that may be, the situation is now as follows: if P behaves badl 
towards his father, then A will obviously be supported. If he behaves i, 
then A will also be supported because of B. The existence of B iene 
further predictions, hence A & B is safe whatever happens (whether he 
behaves well or does not behave well), i.c., A & B is absolutely true 
It is easily seen that this absolute truth is due to the way in which A and 
B are related to each other. Whenever A gets into trouble B comes ae 
sie Bon the other hand cannot get into trouble as it is connected with 
only and this statement cannot get into trouble. But it is also clear that we 
not eee to relate A and B to each other in that fashion. As has been said above 
“ ee are a manner which leads to predictions other than 
enna y “A. In this case A & B may well be refuted by further 
Pee Mies arrived at now is an extremely important result. It shows 
He ainty possessed by a theory is entirely man made. It is due to 
way in which the parts of a theory have been related to each other and 
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to the meanings given to these parts. We shall return to this result later 
when discussing alternatives to the mythological ‘way of life’ or the 
dogmatic way of life, as we shall also call it. What we must realize here is 
that the claim that a myth offers absolute truth is indeed correct. Of course, 
a myth will usually be much more complex than the simple theory we have 
just described. It will contain many elements but these elements will again 
be related to each other in such a manner that the result is the preservation, 
and even confirmation, of the myth under all possible circumstances. 
The use of closed systems of explanation of the kind just described is not 
at all restricted to ‘primitive’ societies. Quite the contrary, there exist very 
influential theories today which work according to very similar principles. 
Examples are certain parts of the Roman Catholic doctrine (to mention 
only one of the numerous religious doctrines in existence), certain political 
theories (here Marxism seems to be a good example), psychoanalysis as well 
as certain parts of the quantum theory of today. It has been realized by 
some investigators that psychoanalysis and related theories of the mind are 
built in a fashion that enables them to take care of almost every difficulty 
that might arise. Thus Freud’s theory of dreams with its distinction between 
the latent dream and the manifest dream content and the function it 
ascribes to the dream-censor is very often used for averting a criticism 
concerning certain assumptions about the way in which people think. I do 
not mean by this that Freud’s theory of dreams is itself dogmatic, or bound 
to be dogmatic; quite the contrary, I think it contains many interesting 
observations and is certainly worth being studied most seriously. What | am 
discussing here is not the truth of this theory but rather the way in which it 
is made to collaborate with other ideas, creating thus a comprehensive 
theory of the mind which i toto is safe from refutation. That is, what I am 
discussing here is the way in which assumptions which are possibly true (but 
also possibly false) are interlocked inside a more comprehensive theory 
which, because of this particular form of collaboration and mutual support, 


will be absolutely true.° 

(13) To sum up. Myths are regarded with an attitude of complete and 
unhesitating acceptance. This attitude is reinforced both materially and 
spiritually. Materially it is reinforced by institutions which we may now 
summarily describe as totalitarian. Even the arts, mainly the dramatic arts 
and the way in which they are performed, play an important role here: by 
creating in the public the impression of necessity, a drama may paralyse the 
imagination and restrict thought and emotion to a single track or a single 


pattern. On the spiritual level a myth is reinforced by an ethical code 


5 For a description, from the point of view of the text, of some very interesting myths cf. <see> 
E. Evans-Pritchard, Witchcraft, Oracles and Magic Among the Azande (Oxford: Clarendon Press, 
1937). 
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which rewards conformity and punishes opposition. The values of such 
code will therefore be very different from the values of a simple hum nar 
ian ethics. Such values are often advertised as ‘higher ie niet 
much more noble than is the materialistic concern for human ha. nie 
and the basely rationalistic concern for freedom and inde oe 
thought. A myth is also capable of proving its validity e a : ‘ 
intellectual and argumentative level. Being built in such a manner aie y 
difficulty can be taken care of and turned into further proof of its excell at 
it can rightly assert its own absolute truth. Add<ing> to this the ch : ae 
human life brought about by the attempt to live in accordance al th 
prescriptions of the myth, the effects of the beliefs held on percepti. : 
see that a myth is the most solid and immutable sed that te ie 
imagined. Each attack increases its solidity by giving rise a4 ex ere : 
which reveal that the attack actually confirms the myth. It eens 
destroyed by nature as it turns every feature of nature ‘tte ae ae ts 
validity. It cannot be destroyed by man either, for the fate of eee fe ; ho 
can free themselves from its fetters can easily be foreseen. Quite apa ‘fr : 
the fact that society will take measures either to tedlucate’ or to liz ae 
them, they will most of the time lack the strength to go against the pea 
opinion which, because of its complicated character and en 
success and the explanations it provides, will seem to embod ae it if 
A myth also changes those believing in it to such an extent ist the one t 
even imagine a world that looks different — if they dare to try it a is And 
yet despite this tremendous power of institutional pressure fede s it ] 
corruption, and ingrained habits of thinking, and despite ie blended of 
system that can give security by giving absolute truth, there have alwa : 
been men who looked for something less impressive foe something ‘lo é 
(as measured by the code of the ad hoc ethics), for something ct a 
The Tonians did not even have to look — for them this more human ean ek 
nes was a matter of course. I shall now describe the way in which their 
es ee their general outlook on life differs from what has Just been 
(14) The Ionians invented cosmological theories and made suggestion 
for the improvement of the society in which they lived. For xs ie 
human origin of explanatory systems and of social laws was, therefor : 
quite obvious ~ after all, they had created many of these laws and th : 
explanations themselves, opposing them consciously to the incomplete fa 
unsatisfactory previous accounts. Nor was there any inclination cena 
Inventions to distant predecessors, or to the gods — the general attit de 
too individualistic for that. It is true that later on many setae se nie 
ascribed to one outstanding individual, to Thales, to Solon and, ab eal 
to Homer. But these individuals are not represented as supemmien They - 
represented as possessing human faults as is indicated by the ete 
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anecdotes that were current about them. Thus ‘a witty and attractive 
Thracian servant girl is said to have mocked Thales for falling into a well 
while he was observing the stars and gazing upwards; declaring that he was 
eager to know the things in the sky, but that what was behind him and just 
by his feet escaped his notice’ (Plato’s report). There is no reason to 
suppose that the story is true — still it indicates the attitude adopted towards 
these early thinkers: they are not regarded with breathless awe. They are 
perhaps appreciated, but this admiration does not get out of proportion but 
is balanced by a good dose of mockery. 

This, of course, generates a very different point of view concerning 
knowledge and society. Theories, the laws of society, are man made. They 
may have been invented by excellent thinkers — still they participate in the 
fallibility of all human beings. They may contain errors. It is very likely that 
they do. They may be in need of improvement. Hence, whatever difficulty 
is observed in the course of the application of the current knowledge is 
regarded as a discovery, not of a lack of understanding on the part of those 
using this knowledge, but rather as an indication of the inner weakness of 
this knowledge itself. Moreover, if the current cosmology is something that 
may be in need of improvement then this improvement is better carried out 
as soon as possible. It can be carried out only if its shortcomings are known. 
How can they be discovered? By a process of rational criticism which 
relentlessly investigates every aspect of the theory and changes it in case it 
is found to be unsatisfactory. The attitude towards a generally accepted 
point of view such as a cosmological theory or a social system will, 
therefore, be an attitude of criticism. Far from being regarded as the final 
truth in all matters such a point of view will be seen as a first step whose 
limitations must be found in order that improvement become<s> possible. 
This is the most fundamental difference between the closed society that is 
governed by a myth and an open society. Both have created their own 
social institutions and both have invented explanatory systems in order to 
account for the features of the world around them. However only in the 
latter is there an awareness of the human origin of these institutions and 
these systems and only they are prepared openly to admit it and to draw 
the necessary consequences: the need for improvement, the need for 
criticism, the inappropriateness of dogmatism. For a closed society the 
institutions, the myth, the ethical code will be a datum of a perhaps very 
elevated origin and this datum must be unconditionally accepted, not a 
single doubt must be directed against it. Let us now investigate the 
consequences of this difference of attitude. 

The feature which to my mind is the most important one will be the 
absence of an ethics of apology and of ‘higher values’. If the cosmology is 
of human origin, if the society is of human origin, then the respect paid to 
it cannot be greater and should not be greater than the respect paid to the 
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human beings who have contributed to its invention. More especially there 
is no need and no sense in making adherence to the cosmology a virtue that 
outdoes the simple humanitarian virtue of respect for the individual. This 
means, of course, that systems of thought and institutions are judged by 
human standards and not the other way around. The excellence of an 
individual, or his happiness, is not regarded as something altogether 
inferior to the virtues derived from the acceptance of a cosmological 
system. It may happen that outstanding individuals are appreciated 
because of their devotion to spiritual matters, and intelligence may be 
regarded as a value that is higher than mere bodily excellence. However 
such judgements now have nothing to do with cosmological systems; they 
are not made in order to support a certain theory nor do they recewe 
support from such a theory. They stand on their own feet. The importance 
of this development which may be described as the discovery of the 
distinction between nature and convention can hardly be exaggerated. It 
means the development of a self-sufficient ethics; and this in turn ears a 
tremendous extension of the domain of human responsibility. So far man 
was only responsible for acting or not acting in accordance with a certain 
code. The code itself was ‘given’ by the basic myth and is unalterable. Now 
it is admitted that man is the creator even of the most basic rules of 
behaviour and therefore responsible for them, too. This is the step from 
childhood into maturity. 

(It ought to be pointed out, by the way, that the Greeks had predecessors 
in this, even in Egypt. However, there is no time now to discuss these 
developments in greater detail.) 

Ethics was thus freed from cosmology. And the cosmology itself was 
altered most radically. Ideas are to be changed, investigated, improved 
abandoned. This can be done only if their limitations are realized from the 
very beginning. The teacher therefore ceases to be the oracle he was in the 
closed society. What he wants to impart <to> the pupil is not a doctrine, but 
an attitude. He will not hesitate to explain the past and current theories as 
well as his own opinion. But at the same time he will point out that these 
theories are only a starting point, that they possess weaknesses and must be 
improved. He will emphasize that even a theory that now seems to be 
without blemish is bound to have shortcomings. He will impress upon the 
pupil that the task is to find out these shortcomings by a process of critical 
examination. It will soon emerge that such an attitude of criticism is not 
something purely negative, an attitude of barren scepticism, but that it 
requires a good deal of imagination and that its application to a particular 
case can be regarded as successful only if it leads to improvement, to a 
Progress of knowledge. It is very important to realize this side of the ee 
attitude. It does not consist in the general assertion which we find among 


some philosophical sceptics that knowledge is impossible. Nor should a 
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proper instruction in this attitude create cynics. Strong beliefs are admitted 
and even encouraged; enthusiasm for a particular theory 1s most welcome 
and so is tenacity in the face of difficulties (after all, the theory might be 
capable of solving them). All that is required is the realization that however 
basic and obvious a certain belief may seem and however great its appeal to 
those who have adopted it, one of the possible ways of getting out of trouble 
is the elimination of this belief and its replacement by something very 
different. Thus it is quite in order for a teacher to explain to a pupil his own 
convictions and to present them in the strongest and most convincing form. 
But at the same time it must be very clear that excellence does not mean 
absolute truth and that even the most beautiful ideas might fail. 

Again I cannot refrain from remarking that university courses of today 
very often proceed in a very different fashion. I do not want to dwell on the 
so-called humanities where the craving for admiration very often makes 
agreement with the teacher, total agreement that is, a condition of 
academic success. One is relieved to observe that many such teachers are 
not really taken seriously, that the students are very aware what is going on 
and agree only in order to succeed. (Unfortunately this is not always so as 1s 
demonstrated by the existence of schools which centre around the most 
ridiculous doctrines.) What is really astonishing, however, is the existence of 
such phenomena in the natural sciences, especially in physics. As has been 
pointed out by Professor T. S. Kuhn, you do not hear much of the need for 
criticism in a textbook for physics. Theories are introduced in a fashion 
which suggests that this is how things are and their weaknesses are rarely 
mentioned. The straightforwardness of the Ionians in these matters is not 
often met today (the field theories form perhaps an exception — but this 
exception occurs on a purely formal level). 

So far I have described the attitude towards theories found among the 
Ionians and the way in which they treated matters of cosmology and 
matters of ethics. Now in order for a critical attitude to make sense, the 
theories to which this attitude is applied must be fallible, that is, they must be 
accessible to criticism and they must not be built in a manner which in 
advance guarantees their absolute validity. The theories connected with the 
critical attitude must therefore be very different indeed from dogmas and 
mythological schemes. Their elements must not be interlocked ina fashion 
which allows the total theory to take care of any imaginable situation; 1t 
must not be possible to reinterpret evidence that refutes one postulate as 
evidence that confirms another and forms the total content of that other 
postulate. No such collaboration of postulates must occur. ; 

As has been explained above it is possible to create theories which have 
this property. The simplest way of doing this consists in suggesting 
independent tests for each assumption that enters a more comprehensive 
theoretical system. We are therefore able fully to realize all the conditions 
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necessary for the critical way of life. This leads at once to the following 
fundamental problem: which attitude shall we adopt and which kind of life 
shall we lead? This is the most fundamental problem of all epistemology. 

As is well known, traditional epistemology sets itself the task of finding 
what it calls the foundations of all our knowledge. By a foundation is meant 
a more restricted body of theory or factual description which is absolutely 
certain and such that the total knowledge can be obtained from it in a fairly 
simple and straightforward fashion. Sense-data, the intuition of clear and 
distinct ideas, are foundations of knowledge in the sense just explained. 
Such foundations have exactly the characteristics of a myth as it has been 
explained above: they are regarded with an attitude of complete acceptance 
(compare, for example, the almost religious overtones in the empiricist 
invitation to pay due reverence to the facts); they are received passively; the 
knowledge derived from them is arranged in a manner which guarantees 
absolute certainty. This being the case any decision against methods 
creating certainty will at the same time be a decision against the acceptance 
of foundations of knowledge in the sense just described; it will be a decision in 
Javour of a form of knowledge that possesses no foundation. And it will therefore also 
be a decision to leave the traditional path of epistemology and to build up 
knowledge in an entirely new fashion.® 

(15) It must again be repeated that we are here confronted with a real 
decision, that is, a real choice with a situation which has to be resolved on 
the basis of our demands and preferences and which cannot be resolved by 
proof. It is easy to see that these demands and these preferences have quite 
a lot to do with the welfare of human beings and are therefore ethical 
demands: epistemology, or the structure of the knowledge we accept, is 
grounded upon an ethical decision. This result is very different indeed from 
what seems to be the commonly accepted point of view. For it is usually 
assumed that the foundations of our knowledge are things which exist 
independently of human beings, which can be forgotten, misunderstood, 
overlooked but not eliminated with the help of a decision. This is quite 
correct provided we have already accepted a dogmatic point of view that 
works with certainties. Such a point of view will, of course, treat its own 

foundations as something that are given and cannot be influenced by 
human decisions. However, the dogmatic point of view itself is not given 
(except, perhaps, historically), it is the result of (conscious or unconscious) 
measures, institutional, logical and otherwise, and it can be eliminated by 
taking different measures. Hence we are again called upon to decide what 
we like better, a theory that is accepted with complete faith, that is 


5 <See> chapter 5 of Popper’s The Open Society and Its Enemies, volume 1: Plato (London: 
Routledge and Kegan Paul, 1945). This chapter contains an excellent account of the history 
of the separation of ethical norms and factual descriptions. 
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constructed in a manner that makes refutation impossible, that infiltrates 
ethical considerations, or a theory that is regarded critically, that is capable 
of improvement and which still leaves us the freedom to arrange our lives 
in the manner we find most congenial. 

It has already become clear that a solution of the problem is bound 
profoundly to influence the institutions of the society. A dogmatic point of 
view, a myth, will need totalitarian institutions or at least institutions whose 
main function is to preserve the central doctrine and perhaps to defend it 
against those who think that a different approach is needed; such a point of 
view will use indoctrination and will thereby severely curtail the imagin- 
ation of the young. This imagination is really astounding, But instead of 
using it for the purpose of advancing our knowledge the dogmatist restricts 
it and almost completely eliminates it: we learn ‘the truth’ and have either 
to forget the rest or to sever it completely from the domain of truth and to 
hand it over to poetry. This leads to a dry and boring science and an 
unintelligent poetry. We see already here that the dogmatic approach will 
not influence the sciences only. It will mould every activity of human hfe, 
emotions and thought alike. There will be an ethics of ‘higher values’ and 
everything connected with such values such as conceit, cruelty, the feeling 
of superiority of the ‘ust’, restriction of freedom. And there will be theories 
which are absolutely true. A person who values human freedom and 
responsibility, who sees a human being as one and not divided into sections 
belonging to the feelings <and> to thought respectively, who values 
imaginativeness and wants to see it developed, will find the critical attitude 
much more acceptable — and I for one think that these simple considera- 
tions must indeed force everybody except those who have already become 
too rigid to think independently and to rethink their own lives to accept the 
critical mode of life and all that goes with it. 

I do not want to make it appear here that the decision in favour of the 
critical way of life is a matter of course and that all those who decided 
against it were quite superficially mistaken. After all this decision involves a 
complete change of attitude in all fields where certainty is in the centre — in 
religion, and in traditional philosophy. It will perhaps force us to abandon, 
or at least to regard with caution, the instruments bringing about this 
certainty, such as the classical tragedy (but we may retain the classical 
comedy). Wagner will have to disappear (which at least for this writer is not 
too tragic an event). Above all we shall have to give up the desire for 
certainty, the wish to escape our responsibilities. The first one should be 
easy as soon as it has been realized that certainty is not something that 
exists independently of the human will but rather a reflection of the way in 
which we (consciously or unconsciously) proceed. If certainty is our own 
product then it cannot be worth more than the human beings who created 
it in the first place. Moreover, there is a very simple logical point which is 


KNOWLEDGE WITHOUT FOUNDATIONS 73 


another argument against the use of certainties in knowledge. It has always 
been believed that only a point of view that has been established with 
certainty can be regarded as giving a true account of the world. This is 
mistaken. Just assume that the world suddenly changes from today to 
tomorrow. Being built in such a manner that it can take care of everything, 
the accepted doctrine will not be influenced by this. But this means that it 
cannot distinguish between the world as it is and the world as it could be. It 
cannot distinguish between the one real world we live in and the many 
possible worlds one can dream up, and is therefore completely useless for 
describing, and thereby singling out the former. It has no relation to 
anything really existing, it is rather like a dream to which we cling despite 
the fact that the real world may be very different. Of course, a theory that 
is fallible is also our product. But is actual failure is not any longer our 
product. This may happen at any time, in the most unforeseen circum- 
stances, and it is this failure which, because of its unforeseen character, 
brings us in contact with what is independent of us, viz., the real world in 
which we live. These, I think, are strong arguments in favour of accepting 
the critical mode of life and thereby renouncing almost all traditional 
philosophy except that of the Presocratics. 

(16) The development of the doctrine of the Presocratics gives an 
excellent example of how life is and how thinking is in a critical community. 
Hardly anywhere else in the history of thought do we have such an 
outstanding variety of theories. ae anywhere else is such swift progress 
made in our knowledge. We start with the idea that everything is basically 
one kind of substance — water. In less than two hundred years we arrive at 
the atomic theory which forms still the basis of contemporary physics. The 
development is by criticism and improvement. Anaximander’s theory may 
be regarded as the result of a criticism of the theory of Thales: the four 
elements, water, fire, earth and air occur equally frequently in the universe. 
Why, then, give water the preference? Water is necessary for life. But so is 
fire, air, earth. All these substances are on the same level. None of them can 
therefore justifiably be regarded as the one basic substance which underlies 
all the others. Hence, if there is a basic substance — an assumption which is 
retained by Anaximander — it cannot be any one of the known elements. 
Not having been thought of before, it cannot even have a name. Being the 
common origin of everything determined, it cannot have determined 
properties either, or at least its properties cannot be those with which we 
are acquainted from common observation. Anaximander therefore calls his 
basic substance the indefinite. There is no time here to discuss the very 
interesting ideas Anaximander developed about the manner in which the 
elements arise out of the indefinite. These ideas have been taken up by 
Heisenberg and form an integral part of his most recent speculations. Nor 
can we here draw attention to the very interesting cosmology and 
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cosmogony which Anaximander has developed. Let me emphasize only 
one point, the way in which the theory of the indefinite was developed. It 
was developed by a conscious criticism of the theory of Thales which 
retained the valuable, or apparently valuable, elements of that theory 
(assumption of a single substance) and changed what was found to be 
objectionable (identification of this single substance with water). Exactly 
the same kind of procedure led to the atomic theory. Here we must be even 
more brief. We cannot even present an outline of the ideas of Parmenides, 
that most influential of all Presocratic thinkers. All we can do is to discuss 
the way in which his ideas were interpreted by thinkers like Leukippos (who 
is reported to have been his pupil) and Aristotle. 

According to Parmenides monism and change are incompatible. Change 
is transition from a certain kind of substance into a different kind of 
substance. Monism asserts that there is only one kind of substance. 
Consequence: a monist must either deny the existence of change, or admit 
that his own theory is incorrect. Parmenides took the first line. We shall not 
deal with his own theory. The atomists and Aristotle took the second line. 
They admitted the incorrectness of monism and developed pluralistic 
theories. Aristotle’s theory had the advantage of not only making change 
possible (through the pluralism of potentiality and actuality) but of even 
developing ideas concerning the causes of all possible change. It was this 
theory that was retained through the Middle Ages and whose criticism by 
the Paris school and the Merton school led finally to modern mechanics. 
The theory of the atomists was not developed in such detail; it explained 
the possibility of change (which monism had denied) but did not possess a 
coherent theory of causes and inertial motions. 

It ought to be pointed out, by the way, that atomism and Aristotelianism 
were not the only answers suggested to the Parmenidean problem. 
Empedocles, Anaxagoras developed other ideas, there is the theory of 
Heraklitos and many more. Never before were there so many ideas 
developed in such a short period of time. But the end was near. For the 
defenders of the dogmatic point of view were about to commence their 
counter-attack. This is the beginning of the traditional epistemology with 
its search for sources of knowledge. There is no time in these two lectures 
to give even the briefest account of this development. But I shall do this: I 
shall discuss with you some of the objections which were raised by some 
Greeks of the Fourth Century against the Ionian philosophers of nature 
and their achievements. These objections are very clear, very brief. 
Nothing new has been added to them in the later history of thought. They 
possess a great intuitive appeal and they are even used in order to lead the 
general public into some dogmatic belief. They are the most forceful 
arguments the dogmatic tradition possesses. I shall close my lecture with an 
account of these arguments and with their refutation. 
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(17) I begin with two very popular arguments. These arguments occur 
not only in philosophical writings. We find them also in the Attic comedy 
which indicates that they must have been known to a great many people. 
They were used later by the Church Fathers against the ancient philoso- 
phers and they are used even today, both by religious groups and by certain 
schools in physics. The first argument is that the ideas of the early Ionians 
were absurd. Is it not absurd to assume that this piece of wood which I hold 
in my hand is made of water? Is it not absurd to assume that everything is 
always in motion, the flame of the candle as well as the steel pen with 
which I am writing? Those of you who have some acquaintance with the 
most ‘modern’ linguistic philosophy will recognize that this argument puts 
in the ‘material mode of speech’ (ie., by talking about things and their 
properties) what linguistic analysis and especially that brand of linguistic 
analysis that makes the ‘ordinary language’ its measure of reason (I do not 
pretend to know what this ‘ordinary language’ is) repeats in the ‘formal 
mode of speech’ (i.e. by talking about words and their relations). And 
ordinary language philosophers have indeed repeated the argument from 
absurdity by pointing out that making my steel pen consist of water involves 
a misuse of the word ‘water’. 

It is quite obvious that this argument cannot create the slightest difficulty. 
What does it mean to say that a certain theory is absurd? It means that the 
theory runs counter to some very popular ideas with which we are so 
familiar that we regard them as the expression of the obvious. But this is 
exactly as it ought to be. After all, these early thinkers wanted to make 
progress; they wanted to improve our knowledge. Improvement may mean 
change, very radical change. The charge of absurdity indicates that a very 
radical change has indeed taken place. Was it a change for the worse? The 
argument assumes that it was, taking it for granted that in matters of 
common interest common sense has already arrived at the truth. Such 
presumption may be forgiven the unreflecting popular critics of the Ionians. 
However, it is very surprising to find the very same assumption accepted by 
philosophers who use any opportunity to proclaim their own modernity: all 
the subtle and boring analyses of the various linguistic schools of today, 
Wittgensteinians included, proceed from the assumption that the common 
idiom and the common belief behind it is a good basis for philosophy. It 
does not need a philosopher to realize how mistaken this idea is. 

The second argument proceeds from the astounding variety of ideas 
produced by the early Ionians. It interprets this variety as an indication 
that the truth has not yet been found and that it cannot be found in the 
fashion of the Ionians. What are these philosophers doing? Each of them 
develops his own pet ideas without regard for the truth. This argument 
occurs again and again in the history of philosophy. Plato has made full use 
of it. The Church Fathers use it in order to show the confusion of all 
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philosophy. The empiricists of the seventeenth and early eighteenth 
centuries use the very same argument in order to show where one gets 
when leaving, this time not the Bible, but the solid ground of experience. 
And some contemporary physicists compare the monolithic unity of the 
Copenhagen point of view with the variety of ideas discussed in the 
opposite camp. In all these cases uniformity is regarded as a virtue, and 
variety of ideas, wealth of ideas, imagination as a vice. Such a manner of 
thinking quite obviously assumes that the truth is best caught with the help 
of an unchanging single theory, that is, with the help of a myth. In the last 
section we have given arguments why a myth should not be used for the 
purpose of explanation. This disposes of the second argument. 

An additional observation is in order. In the second argument the 
theories of the early Ionians are represented as being completely unrelated 
to each other. This is not correct. As has been pointed out above there is a 
definite line of development: later theories are the result of a criticism of 
the early theories and of their improvement in the light of this criticism. 
Atomism cannot be imagined without Parmenides. Thus far from finding 
the chaos the critics assert exists we find order and progress through 
reason. 

The two arguments we have discussed so far have been fairly popular. 
They have been used by philosophers and by laymen alike. The arguments 
to follow are more esoteric, but equally simple to refute. Assume somebody 
points out that certainty is an essential part of knowledge in the sense that 
the meaning of the word ‘knowledge’ contains the idea of certainty. The 
answer is very simple: we have decided against certainty (see the arguments 
in the last section). We have thereby also decided against knowledge in the 
sense alluded to. If certainty is part of knowledge, then we simply do not 
want to know in this sense. It has to be admitted that the word ‘knowledge’ 
has a very attractive sound to it. But in philosophical matters the sound of a 
word has no force whatever. 

Another criticism consists in pointing out that these early thinkers were 
very naive. They undertook the task of constructing theories about the 
universe as a whole without first having investigated whether the human 
mind is at all capable of possessing knowledge of such a kind. The reply to 
this criticism is very obvious: the history of thought has shown that the 
human mind is capable of developing such theories. Moreover, how are we 
supposed to decide about the ability, or the lack of ability, of the human 
mind to recognize the universe? Is it not assumed by the argument that a 
theory of the mind will be simpler than cosmology? Is this not itself a very 
questionable assumption? At the bottom of all this there is, of course, again 
the idea of certainty: we can be certain about the features of our mind to 
which we have direct access. We cannot be so certain about the stars 
which, after all, are very far away. Nothing could be further from the truth. 
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Is it not the case that an astronomer may be better acquainted with some 
galaxy of his choice than with his own ideas concerning a certain lady? 
Such situations are known to everybody. To give priority to the mind 
therefore solves nothing. 

Practicality, or the absence of it, is another criticism which was 
frequently directed against the Ionians and against all theoretical investiga- 
tions. Prima facie this argument is very forceful: what has the fact that 
everything consists of water got to do with our happiness? The answer is 
that we do not know. What we do know is that participating in the activity 
of suggesting and criticizing theories will tremendously develop the human 
imagination, will set the human mind free. And it is impossible to increase 
happiness without possessing some imagination. 

(18) Time has now come to sum up and to present my main thesis. I 
have shown that there are at least two possible forms of life and that both 
of them are connected with certain forms of knowledge. I have shown that 
the choice between these two forms of life is a genuine choice which must 
be made individually by everybody who is presented with it on the basis of 
his own demands and his own ideas. I have also given my reasons in favour 
of choosing the critical mode of life. I think that these reasons are 
compelling. I realize, however, that what I use as a basis for making my 
decision may be utterly repulsive for somebody else and may be a reason 
for him to choose the dogmatic form of life. I have hinted that choice of the 
critical form of life will have repercussions in very distant fields, for 
example, in the dramatic arts. Today the theatre corresponding to the 
critical form of life is hardly existent, but we may hope that Brecht’s theory 
(his plays seem to have been a failure in this respect) will give rise to 
experiments leading in the right direction. And then, of course, there is the 
Attic comedy as an exquisite example. Poetry, too, may have to undergo 
decisive changes. All this is still Zukunfismusik, and this because our 
contemporary society is still in many respects very similar to the tribal 
societies of the past. Philosophy, and especially epistemology, has been 
trying for the past 2,000 years to tie down the flight of the imagination by 
referring to ‘sources’ of knowledge. A tremendous amount of sophistication 
has been spent, a tremendous amount of energy has been wasted. The 
greatest thinkers, men with beautiful and exciting ideas, felt that having 
ideas was just not enough and that the ideas had to be turned into a myth 
in order to be really acceptable. The task of epistemology has always been 
to carry out this transformation with the help of arguments of a sometimes 
very formal character (I am thinking here of the so-called ‘philosophy of 
science’ of today). All this is of no avail. What is needed is a completely new 
start or, more correctly, a return to the freedom of theorizing that was 
invented by the Ionian philosophers of nature. 
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How to be a good empiricist: a plea for tolerance 
in matters epistemological 


‘Facts?’ he repeated. “Take a drop more grog, Mr Franklin, and 
you'll get over the weakness of believing in facts! Foul play, Sir!’ 


Wilkie Collins The Moonstone 


I CONTEMPORARY EMPIRICGISM LIABLE TO LEAD TO ESTABLISHMENT 
OF A DOGMATIC METAPHYSICS 


Today empiricism is the professed philosophy of a good many intellectual 
enterprises. It is the core of the sciences, or so at least we are taught, for it 
is responsible both for the existence and for the growth of scientific 
knowledge. It has been adopted by influential schools in aesthetics, ethics 
and theology. And within philosophy proper the empirical point of view 
has been elaborated in great detail and with even greater precision. This 
predilection for empiricism is due to the assumption that only a thoroughly 
observational procedure can exclude fanciful speculation and empty 
metaphysics as well as to the hope that an empiristic attitude is most liable 
to prevent stagnation and to further the progress of knowledge. It is the 
purpose of the present paper to show that empiricism in the form in which 
it is practised today cannot fulfil this hope. 

Putting it very briefly, it seems to me that the contemporary doctrine of 
empiricism has encountered difficulties, and has created contradictions 
which are very similar to the difficulties and contradictions inherent in 
some versions of the doctrine of democracy. The latter are a well-known 
phenomenon. That is, it is well known that essentially totalitarian 
measures are often advertised as being a necessary consequence of 
democratic principles. Even worse — it not so rarely happens that the 
totalitarian character of the defended measures is not explicitly stated but 
covered up by calling them ‘democratic’, the word ‘democratic’ now being 
used in a new, and somewhat misleading, manner. This method of 
(conscious or unconscious) verbal camouflage works so well that it has 
deceived some of the staunchest supporters of true democracy. What is not 
so well known is that modern empiricism is in precisely the same 
predicament. That is, some of the methods of modern empiricism which 
are introduced in the spirit of anti-dogmatism and progress are bound to 
lead to the establishment of a dogmatic metaphysics and to the construc- 
tion of defence mechanisms which make this metaphysics safe from 
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refutation by experimental inquiry. It is true that in the process of 
establishing such a metaphysics the words ‘empirical’ or ‘experience’ will 
frequently occur; but their sense will be as distorted as was the sense of 
‘democratic’ when used by some concealed defenders of a new tyranny.! 
This, then, is my charge: far from eliminating dogma and metaphysics and 
thereby encouraging progress, modern empiricism has found a new way of 
making dogma and metaphysics respectable, viz., the way of calling them 
‘well-confirmed theories’, and of developing a method of confirmation in 
which experimental inquiry plays a large though well controlled role. In this 
respect, modern empiricism is very different indeed from the empiricism of 
Galileo, Faraday and Einstein, though it will of course try to represent these 
scientists as following its own paradigm of research, thereby further 
confusing the issue.” 

From what has been said above it follows that the fight for tolerance in 
scientific matters and the fight for scientific progress must still be carried 
on. What has changed is the denomination of the enemies. They were 
priests, or ‘school-philosophers’, a few decades ago. Today they call 
themselves ‘philosophers of science’, or ‘logical empiricists’.? There are also 
a good many scientists who work in the same direction. I maintain that all 
these groups work against scientific progress. But whereas the former did so 
openly and could be easily discerned, the latter proceed under the flag of 
progressivism and empiricism and thereby deceive a good many of their 
followers. Hence, although their presence is noticeable enough they may 
almost be compared to a fifth column, the aim of which must be exposed in 
order that its detrimental effect be fully appreciated. It is the purpose of 
this paper to contribute to such an exposure. 


' KR. Popper, The Open Society and its Enemies (London: Routledge and Kegan Paul, 1945, 
reprinted, New Jersey: Princeton University Press, 1953). 

2 It is very interesting to see how many so-called empiricists, when turning to the past, 
completely fail to pay attention to some very obvious facts which are incompatible with their 
empiristic epistemology. Thus Galileo has been represented as a thinker who turned away 
from the empty speculations of the Aristotelians and who based his own laws upon facts 
which he kad carefully collected beforehand. Nothing could be further from the truth. The 
Aristotelians could quote numerous observational results in their favour. The Copernican idea of the 
motion of the earth, on the other hand, did not possess independent observational support, 
at least not in the first 150 years of its existence. Moreover, it was inconsistent with facts and 
highly confirmed physical theories. And ths is how modern physics started: not as an 
observational enterprise but as an unsupported speculation that was inconsistent with highly-confirmed 
laws. For details and further references see my ‘Realism and Instrumentalism’, to appear in 
M. Bunge (ed.), The Critical Approach to Science and Philosophy: Essays in Honor of Karl Popper (New 
York: Free Press, <1964>). 

One might be inclined to add those who base their pronouncements upon an analysis of 
what they call ‘ordinary language’. I do not think they deserve to be honoured by a criticism. 
Paraphrasing Galileo, one might say that they ‘deserve not even that name, for they do not 
talk plainly and simply but are content to adore the shadows, philosophizing not with due 
circumspection but merely from having memorized a few ill-understood principles’. 
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I shall also try to give a positive methodology for the empirical sciences 
which no longer encourages dogmatic petrification in the name of experi- 
ence. Put in a nutshell, the answer which this method gives to the question 
in the title is: you can be a good empiricist only if you are prepared to work 
with many alternative theories rather than with a single point of view and 
‘experience’. This plurality of theories must not be regarded as a pre- 
liminary stage of knowledge which will at some time in the future be 
replaced by the One True Theory. Theoretical pluralism is assumed to be 
an essential feature of all knowledge that claims to be objective. Nor can one 
rest content with a plurality which is merely abstract and which is created 
by denying now this and now that component of the dominant point of 
view. Alternatives must rather be developed in such detail that problems 
already ‘solved’ by the accepted theory can again be treated in a new and 
perhaps also more detailed manner. Such development will of course take 
time, and it will not be possible, for example, at once to construct 
alternatives to the present quantum theory which are comparable to its 
richness and sophistication. Still, it would be very unwise to bring the 
process to a standstill in the very beginning by the remark that some 
suggested new ideas are undeveloped, general, metaphysical. J¢ takes tame to 
build a good theory (a triviality that seems to have been forgotten by some 
defenders of the Copenhagen point of view of the quantum theory); and it 
also takes time to develop an alternative to a good theory. The function of 
such concrete alternatives is, however, this: they provide means of 
criticizing the accepted theory in a manner which goes deyond the criticism 
provided by a comparison of that theory ‘with the facts’: however closely a 
theory seems to reflect the facts, however universal its use, and however 
necessary its existence seems to be to those speaking the corresponding 
idiom, its factual adequacy can be asserted only after it has been confronted 
with alternatives whose invention and detailed development must therefore precede any 
final assertion of practical success and factual adequacy. This, then, is the 
methodological justification of a plurality of theories: such a plurality allows 
for a much sharper criticism of accepted ideas than does the comparison 
with a domain of ‘facts’ which are supposed to sit there independently of 
theoretical considerations. The function of unusual metaphysical ideas which 
are built up in a nondogmatic fashion and which are then developed in 
sufficient detail to give an (alternative) account even of the most common 
experimental and observational situations is defined accordingly: they play 
a decisive role in the criticism and in the development of what is generally 
believed and ‘highly confirmed’; and they have therefore to be present at 
any stage of the development of our knowledge.* A science that is free from 


+ It is nowadays frequently assumed that ‘{i]f one considers the history of a special branch of 
science one gets the impression that non-scientific elements . .. relatively frequently occur in 
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metaphysics is on the best way to becoming a dogmatic metaphysical system. 
So far the summary of the method I shall explain, and defend, in the 
present paper. 

It is clear that this method still retains an essential element of empiricism: 
the decision between alternative theories is based upon crucial experiments. At 
the same time it must restrict the range of such experiments. Crucial 
experiments work well with theories of a low degree of generality whose 


\_ principles do not touch the principles on which the ontology of the chosen 


observation language is based. They work well if such theories are 
compared with respect to a much more general background theory which 
provides a stable meaning for the observation sentences. However, this 
background theory, like any other theory, is itself in need of criticism. 
Criticism must use alternatives. Alternatives will be the more efficient the 
more radically they differ from the point of view to be investigated. It is 
bound to happen, then, that the alternatives do not share a single statement 
with the theories they criticize. Clearly, a crucial experiment is now 
impossible. It is impossible, not because the experimental device 1s too 
complex, or because the calculations leading to the experimental prediction 
are too difficult; it is impossible because there is no statement capable of 
expressing what emerges from the observation. This consequence, which 
severely restricts the domain of empirical discussion, cannot be circum- 
vented by any of the methods which are currently in use and which all try 
to work with relatively stable observation languages. It indicates that the 
attempt to make empiricism a universal basis of all our factual knowledge 
cannot be carried out. The discussion of this situation is beyond the scope 
of the present paper. 

On the whole, the paper is a concise summary of results which I have 
explained in a more detailed fashion in the following essays: ‘Explanation, 
Reduction, and Empiricism’; ‘Problems of Microphysics’; ‘Problems of 
Empiricism’; ‘Linguistic Philosophy and the Mind-Body Problem’.° All the 
relevant acknowledgements can be found there. Let me only repeat here 
that my general outlook derives from the work of K. R. Popper (London) 
and David Bohm (London) and from my discussions with both. It was 
severely tested in discussion with my colleague, T. S. Kuhn (Berkeley). It 


the earlier stages of development, but that they gradually retrogress in later stages and even 
tend to disappear in such advanced stages which become ripe for a more or less thorough 
formalization’. (H. J. Groenewold, ‘Non-Scientific Elements in the Development of Science’, 
Synthese, vol. 10, 1957, p. 305). Our considerations in the text would seem to show that such 
a development is very undesirable and can only result in a well-formalized, precisely 
expressed, and completely petrified metaphysics. 

These essays were published in Volume III of the Minnesota Studies in the Philosophy of Science, in 
Volumes I and II of the Pittsburgh Studies in the Philosophy of Science; and in Problems of Philosophy, 
Essays in Honor of Herbert Feigl, respectively. [In fact, the last paper referred to here never 
appeared. Feigl’s festschrift is Feyerabend and Maxwell (1966). (Ed.)]. 
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was the latter’s skilful defence of a scientific conservatism which triggered 
two papers, including the present one. Criticisms by A. Naess (Oslo), 
D. Rynin (Berkeley), Roy Edgley (Bristol) and J. W. N. Watkins (London) 
have been responsible for certain changes I made in the final version. 


2 TWO CONDITIONS OF CONTEMPORARY EMPIRICISM 


In this section I intend to give an outline of some assumptions of 
contemporary empiricism which have been widely accepted. It will be 
shown in the sections to follow that these apparently harmless assumptions 
which have been explicitly formulated by some logical empiricists, but 
which also seem to guide the work of a good many physicists, are bound to 
lead to exactly the results I have outlined above: dogmatic petrification and 
the establishment, on so-called ‘empirical grounds’ of a rigid metaphysics. 
One of the cornerstones of contemporary empiricism is its theory of 
explanation. This theory is an elaboration of some simple and very plausible 
ideas first proposed by Popper® and it may be introduced as follows: let T 
and T’ be two different scientific theories, T’ the theory to be explained or 
the explanandum, T the explaining theory or the explanans. Explanation 
(of T’) consists in the derivation of T’ from T and initial conditions which 
specify the domain D’ in which T’ is applicable. Prima facie, this demand 
of derivability seems to be a very natural one to make for ‘otherwise the 
explanans would not constitute adequate grounds for the explanation’ 
(Hempel).’ It implies two things: first, that the consequences of a satisfac- 
tory explanans, T, inside D’ must be compatible with the explanandum, T’; 
and secondly, that the main descriptive terms of these consequences must 
either coincide, with respect to their meanings, with the main descriptive 
terms of T’, or at least they must be related to them via an empirical 
hypothesis. The latter result can also be formulated by saying that the 
meaning of T’ must be unaffected by the explanation. ‘It is of the utmost 


6 See K. R. Popper, The Logic of Scientific Discovery (London: Hutchinson, 1959), section 12. This 
is a translation of his Logik der Forschung published in 1935. The decisive feature of Popper’s 
theory, a feature which was not at all made clear by earlier writers on the subject of 
explanation, is the emphasis he puts on the initial conditions and the implied possibility of 
two kinds of laws, viz. (1) laws concerning the temporal sequence of events; and (2) laws 
concerning the space of initial conditions. In the case of the quantum theory, the laws of the 
second kind provide very important information about the nature of the elementary particles 
and it is to them and not to the laws of motion that reference is made in the discussions 
concerning the interpretation of the uncertainty relations. In general relativity, the laws 
formulating the initial conditions concern the structure of the universe at large and only by 
overlooking them could it be believed that a purely relational account of space would be 
possible. For the last point, cf. E. L. Hill, ‘Quantum Physics and the Relativity Theory’, in 
H. Feigl and G. Maxwell (eds.), Current Issues in the Philosophy of Science (New York: Holt, 
Rinehart and Winston, 1961). 

7 C. G. Hempel, ‘Studies in the Logic of Explanation’, reprinted in H. Feigl and M. Brodbeck 
(eds.), Readings in the Philosophy of Science (New York: Appleton-Century-Crofts, 1953), p. 321. 
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importance’, writes Professor Nagel,® emphasizing this point, ‘that the 
expressions peculiar to a science will possess meanings that are fixed by its 
own procedures and are therefore intelligible in terms of its own rules of 
usage; whether or not the science has been, or will be [explained in terms 
of | the other discipline’. 

Now if we take it for granted that more general theories are always 
introduced with the purpose of explaining the existent successful theories, 
then every new theory will have to satisfy the two conditions just 
mentioned. Or, to state it in a more explicit manner,| 

(1) only such theories are then admissible in a given domain which either 


contain the theories already used in this domain, or which are at least consistent 
with them inside the domain;° and 


(2) meanings will have to be invariant with respect to scientific progress; that 
is, all future theories will have to be phrased in such a manner that their use 
in explanations does not affect what is said by the theories, or factual reports 
to be explained. 


These two conditions I shall call the consistency condition and the condition of 
meaning invariance, respectively. 

Both conditions are restrictive conditions and therefore bound profoundly 
to influence the growth of knowledge. I shall soon show that the develop- 
ment of actual science very often violates them and that it violates them in 
exactly those places where one would be inclined to perceive a tremendous 
progress of knowledge. I shall also show that neither condition can be 
justified from the point of view of a tolerant empiricism. However, before 
doing so I would like to mention that both conditions have occasionally 
entered the domain of the sciences and have been used here in attacks 
against-new developments and even in the process of theory construction 
itself. Especially today, they play a very important role in the construction 
as well as in the defence of certain points of view in microphysics. 

Taking first an earlier example, we find that in his Wéarmelehre, Ernst 
Mach!® makes the following remark: 

Considering that there is, in a purely mechanical system of absolutely elastic 

atoms no real analogue for the iecrease of entropy, one can hardly suppress the 


idea that a violation of the second law ... should be possible if such a 
mechanical system were the real basis of thermodynamic processes. 


And referring to the fact that the second law is a highly confirmed physical 


8 E, Nagel, ‘The Meaning of Reduction in the Natural Sciences’, reprinted in A, C. Danto 
and S. Morgenbesser (eds.), Philosophy of Science (New York: World Publishing, 1960), p. 301. 
It has been objected to this formulation that theories which are consistent with a given 
explanandum may still contradict each other. This is quite correct, but it does not invalidate 
my argument. For as soon as a single theory is regarded as sufficient for explaining all that 
is known (and represented by the other theories in question), it will have to be consistent 
with all these other theories. 

10 EF. Mach, Wérmelehre (Leipzig, 1897), p. 364. 
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law, he insinuates (in his Zwei Aufsdtze)'! that for this reason the mechanical 
hypothesis must not be taken too seriously. There were many similar 
objections against the kinetic theory of heat.!? More recently, Max Born 
has based his arguments against the possibility of a return to determinism 
upon the consistency condition and the assumption which we shall here 
take for granted, that wave mechanics is incompatible with determinism. 

If any future theory should be deterministic it cannot be a modification of the 

present one, but must be entirely different. How this should be possible 

without sacrificing a whole treasure of well established results [i-e., without 


contradicting highly confirmed physical laws and thereby violating, the 
consistency condition] I leave the determinist to worry about.!? 


Most members of the so-called Copenhagen school of quantum theory 
would argue in a similar manner. For them the idea of complementarity 
and the formalism of quantization expressing this idea do not contain any 
hypothetical element as they are ‘uniquely determined by the facts’.'* Any 
theory which contradicts this idea is factually inadequate and must be 
removed. Conversely, an explanation of the idea of complementarity is 
acceptable only if it either contains this idea, or is at least consistent with it. 
This is how the consistency condition is used in arguments against theories 
such as those of Bohm, de Broglie and Vigier.'° 

The use of the consistency condition is not restricted to such general 
remarks, however, A decisive part of the existing quantum theory zsedf, viz., 
the projection postulate,!® is the result of the attempt to give an account of 
the definiteness of macro objects and macro events that is in accordance 
with the consistency condition. The influence of the condition of meaning 
invariance goes even further. 

The Copenhagen-interpretation of the quantum theory [writes Heisenberg!’ 

starts from paradox. Any experiment in physics, whether it refers to the 

phenomena of daily life or to atomic events, is to be described in the terms of 
classical physics ... We cannot and should not replace these concepts by any others [my 
italics]. Still the application of these concepts is limited by the relations of 
uncertainty. We must keep in mind this limited range of applicability of the 


classical concepts while using them, but we cannot and should not try to 
improve them. 


This means that the meaning of the classical terms must remain invariant 


'l E, Mach, wei Aufsdtze (Leipzig, 1912). 

12 For a discussion of these objections, <see> ter Haar’s review article, ‘Foundations of 
Statistical Mechanics’, Reviews of Modern Physics, vol. 27, 1955, pp. 289-338. 

13M. Born, Natural Philosophy of Cause and Chance (Oxford: Clarendon Press, 1949), p. 109. 

'4 L. Rosenfeld, ‘Misunderstandings about the Foundations of the Quantum Theory’, in 
S. Korner (ed.), Observation and Interpretation (London: Butterworth, 1957), p. 42. 

'S <See> the discussions in Korner, Observation and Interpretation. 

16 For details and further literature, <see> Section 11 of my paper ‘Problems of 
Microphysics’. 

'7 W. Heisenberg, Physics and Philosophy (London: Allen and Unwin, 1958), p. 46. 
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pela respect to any future explanation of microphenomena. Microtheories 


ave to be formulated in such a manner that this invariance is guaranteed. 
The principle of correspondence and the formalism of quantization 
connected with it were explicitly devised for satisfying this demand. 
Altogether, the quantum theory seems to be the first theory after the 
downfall of the Aristotelian physics that has been quite explicitly con- 
structed with an eye both on the consistency condition and the condition of 
(empirical) meaning invariance. In this respect it is very different indeed 
from, say, relativity which violates both consistency and meaning invar- 
iance with respect to earlier theories. Most of the arguments used for the 
defence of its customary interpretation also depend on the validity of these 
two conditions and they will collapse with their removal. An examination 
of these conditions is therefore very topical and bound deeply to affect 
present controversies in microphysics. I shall start this investigation by 
showing that some of the most interesting developments of physical theory 
in the past have violated both conditions. 


3 THESE CONDITIONS NOT INVARIABLY ACCEPTED BY ACTUAL SCIENCE 


The case of the consistency condition can be dealt with in a few words: it is 
well known (and has also been shown in great detail by Duhem)!® that 
Newton’s theory is inconsistent with Galileo’s law of the free fall and with 
Kepler’s laws; that statistical thermodynamics is inconsistent with the 
second law of the phenomenological theory; that wave optics is inconsistent 
with geometrical optics; and so on. Note that what is being asserted here is 
logical inconsistency; it may well be that the differences of prediction are too 
small to be detectable by experiment. Note also that what is being asserted 
is not the inconsistency of, say, Newton’s theory and Galileo’s law, but 
rather the inconsistency of some consequences of Newton’s theory in the 
domain of validity of Galileo’s law, and Galileo’s law. In this last case the 
situation is especially clear. Galileo’s law asserts that the acceleration of the 
free fall is a constant, whereas application of Newton’s theory to the surface 
of the earth gives an acceleration that is not a constant but decreases 
(although imperceptibly) with the distance from the centre of the earth. 
Conclusion: if actual scientific procedure is to be the measure of method, 
then the consistency condition is inadequate. 

The case of meaning invariance requires a littke more argument, not 
because it is intrinsically more difficult, but because it seems to be much 
more closely connected with deep-rooted prejudices. Assume that an 
explanation is required, in terms of the special theory of relativity, of the 


'8 P Duhem, La Théorie Physique: Son Objet, Sa Structure (Paris, Marcel Riviére, 1914), chapters 
IX and X. See also K. R. Popper, “The Aim of Science’, Ratio, vol. 1, 1957. 
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classical conservation of mass in all reactions in a closed system S. If m’, 
, i : 


m”,m’”,...,m’',... are the masses of the parts P’, P’, P’’,..., P’... of S, 
then what we want is an explanation of 


(1) Se mi = const. 


for all reactions inside S. We see at once that the consistency condition 
cannot be fulfilled: according to special relativity 57 m' will vary with the 
velocities of the parts relative to the co-ordinate system in which the 
observations are carried out, and the total mass of S will also depend on the 
relative potential energies of the parts. However, if the velocities and the 
mutual forces are not too large, then the variation of $7 m' predicted by 
relativity will be so small as to be undetectable by experiment. Now let us 
turn to the meanings of the terms in the relativistic law and in the 
corresponding classical law. The first indication of a possible change of 
meaning may be seen in the fact that in the classical case the mass of an 
aggregate of parts equals the sum of the masses of the parts: 


M()_P') = So M(P) 


This is not valid in the case of relativity where the relative velocities and 
the relative potential energies contribute to the mass balance. That the 
relativistic concept and the classical concept of mass are very different 
indeed becomes clear if we also consider that the former is a relation, 
involving relative velocities, between an object and a co-ordinate system, 
whereas the latter is a property of the object itself and independent of its 
behaviour in co-ordinate systems. True, there have been attempts to give a 
relational analysis even of the classical concept (Mach). None of these 
attempts, however, leads to the relativistic idea with its velocity dependence 
on the co-ordinate system, which idea must therefore be added even to a 
relational account of classical mass. The attempt to identify the classical 
mass with the relativistic rest mass is of no avail either. For although both 
may have the same numerical value, the one is still dependent on the co- 
ordinate system chosen (in which it is at rest and has that specific value), 
whereas the other is not so dependent. We have to conclude, then, that (m), 
and (m), mean very different things and that (7 m'). = const. and ()7 m'). 
= const. are very different assertions. This being the case, the derivation 
from relativity of either equation (1) or of a law that makes slightly different 
quantitative predictions with 5+ m used in the classical manner, will be 
possible only if a further premise is added which establishes a relation 
between the (m). and the (m),. Such a ‘bridge law’ — and this is a major 
point in Nagel’s theory of reduction — is a hypothesis 


according to which the occurrence of the properties designated by some 
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expression in the premises of the [explanans] is a sufficient, or a necessary 
and sufficient condition for the occurrence of the properties designated by the 
expression of the [explanandum].'9 


Applied to the present case this would mean the following: under certain 
conditions the occurrence of relativistic mass of a given magnitude is 
accompanied by the occurrence of classical mass of a corresponding 
magnitude; this assertion is inconsistent with another part of the explanans, 
viz., the theory of relativity. After all, this theory asserts that there are no 
invariants which are directly connected with mass measurements and it 
thereby asserts that ‘(m),’ does not express real features of physical systems. 
Thus we inevitably arrive at the conclusion that mass conservation cannot 
be explained in terms of relativity (or ‘reduced’ to relativity) without a 
violation of meaning invariance. And if one retorts, as has been done by 
some critics of the ideas expressed in the present paper,”° that meaning 
invariance is an essential part of both reduction and explanation, then the 
answer will simply be that equation (1) can neither be explained by, nor 
reduced to relativity. Whatever the words used for describing the situation, 
the fact remains that actual science does not observe the requirement of 
meaning invariance. 

This argument is quite general and is independent of whether the terms 
whose meaning is under investigation are observable or not. It is therefore 
stronger than may seem at first sight. There are some empiricists who 
would admit that the meaning of theoretical terms may be changed in the 
course of scientific progress. However, not many people are prepared to 
extend meaning variance to observational terms also. The idea motivating 
this attitude is, roughly, that the meaning of observational terms is uniquely 
determined by the procedures of observation such as looking, listening, and 
the like. These procedures remain unaffected by theoretical advance.*! 
Hence, observational meanings, too, remain unaffected by theoretical 
advance. What is overlooked, here, is that the ‘logic’ of the observational 
terms is not exhausted by the procedures which are connected with their 
application ‘on the basis of observation’. As will turn out later, it also 
depends on the more general ideas that determine the ‘ontology’ (in 
Quine’s sense) of our discourse. These general ideas may change without 
any change of observational procedures being implied. For example, we 
may change our ideas about the nature, or the ontological status (property, 
relation, object, process, etc.) of the colour of a self-luminescent object 


19 EF. Nagel, ‘The Meaning of Reduction’, p. 302. 

20 <See> Section 4.7 of M. Scriven’s paper ‘Explanations, Predictions and Laws’, in Minnesota 
Studies in the Philosophy of Science, volume IL (Minneapolis: University of Minnesota Press, 
1962). Similar objections have been raised by Kraft (Vienna) and Rynin (Berkeley). 

21 For an exposition and criticism of this idea <see> my ‘Attempt at a Realistic Interpretation 
of Experience’, Proceedings of the Aristotehan Soctety, vol. 58, 1958, pp. 143—70. 
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without changing the methods of ascertaining that colour (looking, for 
example). Clearly, such a change is bound profoundly to influence the 
meanings of our observational terms. 

All this has a decisive bearing upon some contemporary ideas con- 
cerning the interpretation of scientific theories. According to these ideas, 
theoretical terms receive their meanings via correspondence rules which 
connect them with an observational language that has been fixed in advance 
and independently of the structure of the theory to be interpreted. Now, 
our above analysis would seem to show that if we interpret scientific theories in 
the manner accepted by the scientific community, then most of these correspondence 
rules will be either false, or nonsensical. They will be false if they assert the 
existence of entities denied by the theory; they will be nonsensical if they 
presuppose this existence. Turning the argument around, we can also say that 
the attempt to interpret the calculus of some theory that has been voided of 
the meaning assigned to it by the scientific community with the help of the 
double language system, will lead to a very different theory. Let us again 
take the theory of relativity as an example: it can be safely assumed that the 
physical thing language of Carnap, and any similar language that has been 
suggested as an observation language, is not Lorentz-invariant. The 
attempt to interpret the calculus of relativity on its basis therefore cannot 
lead to the theory of relativity as it was understood by Einstein. What we 
shall obtain will be at the very most Lorentz’s interpretation with its inherent 
asymmetries. This undesirable result cannot be evaded by the demand to use 
a different and more adequate observation language. The double language 
system assumes that theories which are not connected with some observa- 
tion language do not possess an interpretation. The demand assumes that 
they do, and asks to choose the observation language most suited to it. It 
reverses the relation between theory and experience that is characteristic 
for the double language method of interpretation, which means, it gives up 
this method. Contemporary empiricism, therefore, has not led to any 
satisfactory account of the meanings of scientific theories.” 

What we have shown so far is that the two conditions of Section 2 are 
frequently violated in the course of scientific practice and especially at 


22 It must be admitted, however, that Einstein’s original interpretation of the special theory of 
relativity is hardly ever used by contemporary physicists. For them the theory of relativity 
consists of two elements: (1) the Lorentz transformations; and (2) mass-energy equivalence. 
The Lorentz transformations are interpreted purely formally and are used to make a 
selection among possible equations. This interpretation does not allow <us> to distinguish 
between Lorentz’s original point of view and the entirely different point of view of Einstein. 
According to it Einstein achieved a very minor formal advance [this is the basis of 
Whittaker’s attempt to ‘debunk’ Einstein]. It is also very similar to what application of the 
double language model would yield. Still, an undesirable philosophical procedure is not 
improved by the support it gets from an undesirable procedure in physics. [The above 
comment on the contemporary attitude towards relativity was made by E. L. Hill in 
discussions at the Minnesota Center for the Philosophy of Science. ] 
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periods of scientific revolution. This is not yet a very strong argument. 
True: there are empirically inclined philosophers who have derived some 
satisfaction from the assumption that they only make explicit what is 
implicitly contained in scientific practice. It is therefore quite important to 
show that scientific practice is not what it is supposed to be by them. Also, 
strict adherence to meaning invariance and consistency would have made 
impossible some very decisive advances in physical theory such as the 
advance from the physics of Aristotle to the physics of Galileo and Newton. 
However, how do we know (independently of the fact that they do exist, 
have a certain structure, and are very influential — a circumstance that will 
have great weight with opportunists only)*? that the sciences are a desirable 
phenomenon, that they contribute to the advancement of knowledge, and 
that. their analysis will therefore lead to reasonable methodological 
demands? And did it not emerge in the last section that meaning invariance 
and the consistency condition are adopted by some scientists? Actual 
scientific practice, therefore, cannot be our last authority. We have to find 
out whether consistency and meaning invariance are desirable conditions 
and this quite independently of who accepts and praises them and how 
many Nobel prizes have been won with their help.2* Such an investigation 
will be carried out in the next sections. 


4 INHERENT UNREASONABLENESS OF CONSISTENCY CONDITION 


Prima facie, the case of the consistency condition can be dealt with in very 
few words. Consider for that purpose a theory T’ that successfully describes 
the situation in the domain D’. From this we can infer (a) that T’ agrees 
with a finite number of observations (let their class be F); and (b) that it 
agrees with these observations inside a margin M of error only.?° Any 
alternative that contradicts T’ outside F and inside M is supported by 


23 In about 1925 philosophers of science were bold enough to stick to their theses even in 
those cases where they were inconsistent with actual science. They meant to be reformers of 
science, and not imitators. (This point was explicitly made by Mach in his controversy with 
Planck. Cf. again his Zwei Aufsdtze.) In the meantime they have become rather tame (or 
beat) and are much more prepared to change their ideas in accordance with the latest 
discoveries of the historians, or the latest fashion of the contemporary scientific enterprise. 
This is very regrettable, indeed, for it considerably decreases the number of the rational 
critics of the scientific enterprise. And it also seems to give unwanted support to the 
Hegelian thesis (which is now implicitly held by many historians and philosophers of 
science) that what exists has a ‘logic’ of its own and is for that very reason reasonable. 

Even the most dogmatic enterprise allows for discoveries (cf. the ‘discovery’ of so-called 
‘white Jews’ among German physicists during the Nazi period). Hence, before hailing a so- 
called discovery we must make sure that the system of thought which forms its background 
is not of a dogmatic kind. 

The indefinite character of all observations has been made very clear by Duhem, La Théorie 
Physique, Chap. UX. For an alternative way of dealing with this indefiniteness cf. S. Korner, 
Conceptual Thinking (New York, Dover Publications, 1959). 
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exactly the same observations and therefore <is> acceptable if T’ was 
acceptable (we shall assume that F are the only observations available). ‘The 
consistency condition is much less tolerant. It eliminates a theory not 
because it is in disagreement with the facts; it eliminates it because it is in 
disagreement with another theory, with a theory, moreover, whose confirming 
instances it shares. It thereby makes the as yet untested part of that theory a measure 
of validity. The only difference between such a measure and a more recent 
theory is age and familiarity. Had the younger theory been there first, then 
the consistency condition would have worked in its favour. In this respect 
the effect of the consistency condition is rather similar to the effect of the 
more traditional methods of transcendental deduction, analysis of essences, 
phenomenological analysis, linguistic analysis. It contributes to the preser- 
vation of the old and familiar not because of any inherent advantage in it — 
for example, not because it has a better foundation in observation than has 
the newly suggested alternative, or because it is more elegant — but just 
because it is old and familiar. This is not the only instance where on closer 
inspection a rather surprising similarity emerges between modern empiri- 
cism and some of the school philosophies it attacks. 

Now it seems to me that these brief considerations, although leading to 
an interesting tactical criticism of the consistency condition, do not yet go to 
the heart of the matter. They show that an alternative of the accepted point 
of view which shares its confirming instances cannot be eliminated by factual 
reasoning. They do not show that such an alternative is acceptable, and even 
less do they show that it should be used. It is bad enough, so a defender of the 
consistency condition might point out, that the accepted point of view does 
not possess full empirical support. Adding new theories of an equally 
unsatisfactory character will not improve the situation; nor is there much sense 
in trying to replace the accepted theories by some of their possible 
alternatives. Such replacement will be no easy matter. A new formalism 
may have to be learned and familiar problems may have to be calculated in 
a new way. Textbooks must be rewritten, university curricula readjusted, 
experimental results reinterpreted. And what will be the result of all the 
effort? Another theory which, from an empirical point of view, has no 
advantage whatever over and above the theory it replaces. The only real 
improvement, so the defender of the consistency condition will continue, 
derives from the addition of new facts. Such new facts will either support the 
current theories, or they will force us to modify them by indicating precisely 
where they go wrong. In both cases they will precipitate real progress and 
not only arbitrary change. The proper procedure must therefore consist in 
the confrontation of the accepted point of view with as many relevant facts 
as possible. The exclusion of alternatives is then required for reasons of 
expediency: their invention not only does not help, but it even hinders 
progress by absorbing time and manpower that could be devoted to better 
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things. And the function of the consistency condition lies precisely in this. It 
eliminates such fruitless discussion and it forces the scientist to concentrate 
on the facts which, after all, are the only acceptable judges of a theory. This 
is how the practising scientist will defend his concentration on a single 
theory to the exclusion of all empirically possible alternatives.?° 

It is worthwhile repeating the reasonable core of this argument: theories 
should not be changed unless there are pressing reasons for doing so. The 
only pressing reason for changing a theory is disagreement with facts. 
Discussion of incompatible facts will therefore lead to progress. Discussion 
of incompatible alternatives will not. Hence, it is sound procedure to 
increase the number of relevant facts. It is not sound procedure to increase 
the number of factually adequate, but incompatible alternatives. One 
might wish to add that formal improvements such as increase of elegance 
simplicity, generality and coherence should not be excluded. But once theese 
improvements have been carried out, the collection of facts for the purpose 
of test seems indeed to be the only thing left to the scientist. 


5 RELATIVE AUTONOMY OF FACTS 


And this it is — provided these facts exist, and are available independently of 
whether or not one considers alternatives to the theory to be tested. This assumption on 
which the validity of the argument in the last section depends in a most 
decisive manner I shall call the assumption of the relative autonomy of 
facts, or the autonomy principle. It is not asserted by this principle that the 
discovery and description of facts is independent of all theorizing. But it is 
asserted that the facts which belong to the empirical content of some theory 
are available whether or not one considers alternatives to this theory. I am 
not aware that this very important assumption has ever been explicitly 
formulated as a separate postulate of the empirical method. However, it is 
clearly implied in almost all investigations which deal with duesiane of 
confirmation and test. All these investigations use a model in which a single 
theory is compared with a class of facts (or observation statements) which 
are assumed to be ‘given’ somehow. I submit that this is much too simple a 
picture of the actual situation. Facts and theories are much more intimately 


26 More detailed evidence for the existence of this attitude and for the way in which it 
influences the development of the sciences may be found in Kuhn’s book The Structure of 
Scientific Revolutions (Chicago: University of Chicago Press, 1962). The attitude is extremely 
common in the contemporary quantum theory. ‘Let us enjoy the successful theories we 
possess and let us not waste our time with contemplating what would happen if other theories 
were used’ — this seems to be the motto of almost all contemporary physicists (<see> 
Heisenberg, Physics and Philosophy, pp. 56, 144) and philosophers (<see> N. R. Hanson, ‘Five 
Cautions for the Copenhagen Interpretation’s Critics’, Philosophy of Science, vol. 26 ‘1959 
pp. 325-37). It may be traced back to Newton’s papers and letters (to Hooke and Pardies) 
on the theory of colour. See also footnote 23, above. 
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connected than is admitted by the autonomy principle. Not only is the 
description of every single fact dependent on some theory (which may, of 
course, be very different from the theory to be tested). ‘There exist also facts 
which cannot be unearthed except with the help of alternatives to the 
theory to be tested, and which become unavailable as soon as such 
alternatives are excluded. This suggests that the methodological unit to 
which we must refer when discussing questions of test and empirical 
content is constituted by a whole set of partly overlapping, factually adequate, but 
mutually inconsistent theories. In the present paper only the barest outlines will 
be given of such a test model. However, before doing this I want to discuss 
an example which shows very clearly the function of alternatives in the 
discovery of facts. 
As is well known, the Brownian particle is a perpetual motion machine 
of the second kind and its existence refutes the phenomenological second 
law. It therefore belongs to the domain of relevant facts for this law. Now, 
could this relation between the law and the Brownian particle have been 
discovered in a direct manner, i-e., could it have been discovered by an 
investigation of the observational consequences of the phenomenological 
theory that did not make use of an alternative account of heat? This 
question is readily divided into two: (1) Could the relevance of the Brownian 
particle have been discovered in this manner? (2) Could it have been 
demonstrated that it actually refutes the second law? The answer to the first 
question is that we do not know. It is impossible to say what would have 
happened had the kinetic theory not been considered by some physicists. It 
is my guess, however, that in this case the Brownian particle would have 
been regarded as an oddity much in the same way in which some of the 
late Professor Ehrenhaft’s astounding effects?’ are regarded as an oddity, 
and that it would not have been given the decisive position it assumes in 
contemporary theory. The answer to the second question is simply — No. 
Consider what the discovery of the inconsistency between the Brownian 
particle and the second law would have required! It would have required 
(a) measurement of the exact motion of the particle in order to ascertain the 
changes of its kinetic energy plus the energy spent on overcoming the 
resistance of the fluid; and (b) it would have required precise measurements 
of temperature and heat transfer in the surrounding medium in order to 
ascertain that any loss occurring here was indeed compensated by the 
increase of the energy of the moving particle and the work done against the 
fluid. Such measurements are beyond experimental possibilities (<see> 
R. Firth, ‘Uber einige Beziehungen zwischen kKlassicher Statistik und 


27 Having witnessed these effects under a great variety of conditions, I am much more 
reluctant to regard them as mere curiosities than is the scientific community of today. 
<See> also my edition of Ehrenhaft’s lectures, Einzelne Magnetische Nord- und Siidpole und deren 
Auswirkung in den Naturwissenschaften (Vienna, 1947). 
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Quantenmechanik’, <eitschrift fiir Physik, vol. 81, 1933, pp. 143-62). 
Neither is it possible to make precise measurements of the heat transfer; 
nor can the path of the particle be investigated with the desired precision. 
Hence a ‘direct’ refutation of the second law that considers only the 
phepomenological theory and the ‘facts’ of Brownian motion is impossible. 
And, as is well known, the actual refutation was brought about in a very 
different manner. It was brought about via the kinetic theory and Einstein’s 
utilization of it in the calculation of the statistical properties of the 
Brownian motion.”® In the course of this procedure the phenomenological 
theory\T’) was incorporated into the wider context of statistical physics (T) 
in such a manner that the consistency condition was violated: and then a crucial 
experiment was staged (investigations of Svedberg and Perrin). 

It seems to me that this example is typical for the relation between fairly 
general theories, or points of view, and ‘the facts’. Both the relevance and 
the refuting character of many very decisive facts can be established only 
with the help of other theories which, although factually adequate, are yet 
not in agreement with the view to be tested. This being the case, the 

roduction of such refuting facts may have to be preceded by the invention 
Ca articulation of alternatives to that view. Empiricism demands that the 
empirical content of whatever knowledge we possess be increased as much 
as possible. Hence the invention of alternatives in addition to the view that stands in 
the centre of discussion constitutes an essential part of the empirical method. Con- 
versely, the fact that the consistency condition eliminates alternatives now 
shows it to be in disagreement with empiricism and not only with scientific 
practice. By excluding valuable tests it decreases the empirical content of 
the theories which are permitted to remain (and which, as we have 
indicated above, will usually be the theories which have been there first); 
and it especially decreases the number of those facts which could show 
their limitations. This last result of a determined application of the 
consistency condition is of very topical interest. It may well be that the 


28 For these investigations, <see> A. Einstein, Investigations on the Theory of the Brownian Motion 
(New York: Dover, 1956), which contains all the relevant papers by Einstein and an 
exhaustive bibliography by R. Firth. For the experimental work, <see> J. Perrin, Die Atome 
(Leipzig, 1920). For the relation between the phenomenological theory and the kinetic 
theory, <see> also M. v. Smoluchowski, ‘Experimentell nachwiesbare, der tblichen 
Thermodynamik widersprechende Molekularphanomene’, Physikalische Keuschrifi, vol. 13, 
1912, p. 1069, and K. R. Popper, ‘Irreversibility; or, Entropy since 1905’, British Journal for 
the Philosophy of Science, vol. 8, 1957, pp. 151-5. Despite Einstein’s epoch-making discoveries 
and von Smoluchowski’s splendid presentation of their effect (for the latter <see> also 
CEuvres de Marie Smoluchowski, volume 2 (Cracovie, 1927), pp. 226 ff., 316 ff, 462 ff. and 530 
ff.) the present situation in thermodynamics is extremely unclear, especially in view of the 
continued presence of the ideas of reduction which we criticized in the text above. To be 
more specific, it is frequently attempted to determine the entropy balance of a complex 
statistical process by reference to the (refuted) phenomenological law after which procedure 


fluctuations are superimposed in a most artificial fashion. For details cf, Popper, 
‘Irreversibility’. 
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refutation of the quantum-mechanical uncertainties presupposes just such 
an incorporation of the present theory into a wider context which is no 
longer in accordance with the idea of complementarity and which therefore 
suggests new and decisive experiments. And it may also be that the 
insistence, on the part of the majority of contemporary physicists, on the 
consistency condition will, if successful, forever protect these uncertainties 
from refutation. This is how modern empiricism may finally lead to a 
situation where a certain point of view petrifies into dogma by being, in the 
name of experience, completely removed from any conceivable criticism. 


6 THE SELF-DECEPTION INVOLVED IN ALL UNIFORMITY 


It is worthwhile to examine this apparently empirical defence of a dogmatic 
point of view in somewhat greater detail. Assume that physicists have 
adopted, either consciously or unconsciously, the idea of the uniqueness of 
complementarity and that they therefore elaborate the orthodox point of 
view and refuse to consider alternatives. In the beginning such a procedure 
may be quite harmless. After all, a man can do only so many things at a 
time and it is better when he pursues a theory in which he is interested 
rather than a theory he finds boring. Now assume that the pursuit of the 
theory he chose has led to successes and that the theory has explained in a 
satisfactory manner circumstances that had been unintelligible for quite 
some time. This gives empirical support to an idea which to start with 
seemed to possess only this advantage: it was interesting and intriguing. 
The concentration upon the theory will now be reinforced, the attitude 
towards alternatives will become less tolerant. Now if it is true, as has been 
argued in the last section, that many facts become available only with the 
help of such alternatives, then the refusal to consider them will result in the 
elimination of potentially refuting facts. More especially, it will eliminate facts 
whose discovery would show the complete and irreparable inadequacy of 
the theory.*° Such facts having been made inaccessible, the theory will 
appear to be free from blemish and it will seem that ‘all evidence points 
with merciless definiteness in the ... direction ... [that] all the processes 
involving ... unknown interactions conform to the fundamental quantum 
law’ (Rosenfeld in Kérner (ed.), Observation and Interpretation. This will 


29 The quantum theory can be adapted to a great many difficulties. It is an open theory in the 
sense that apparent inadequacies can be accounted for in an ad hoc manner, by adding 
suitable operators, or elements in the Hamiltonian, rather than by recasting the whole 
structure. A refutation of its basic formalism (j.e., of the formalism of quantization, and of 
non-commuting operators in a Hilbert space or a reasonable extension of it) would 
therefore demand proof to the effect that there 1s no conceivable adjustment of the Hamiltonian, or 
of the operators used which makes the theory conform to a given fact. It is clear that such a 
general statement can only be provided by an alternative theory which of course must be 
detailed enough to allow for independent and crucial tests. 
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further reinforce the belief in the uniqueness of the current theory and in 
the complete futility of any account that proceeds in a different manner. 
Being now very firmly convinced that there is only one good microphysics, 
the physicists will try to explain even adverse facts in its terms, and they 
will not mind when such explanations are sometimes a little clumsy. By 
now the success of the theory has become public news. Popular science 
books (and this includes a good many books on the philosophy of science) 
will spread the basic postulates of the theory; applications will be made in 
distant fields. More than ever the theory will appear to possess tremendous 
empirical support. The chances for the consideration of alternatives are 
now very slight indeed. The final success of the fundamental assumptions 
of the quantum theory and of the idea of complementarity will seem to be 
assured. 

At the same time it is evident, on the basis of the considerations in the 
last section, that this appearance of success cannot in the least be regarded as a 
sign of truth and correspondence with nature. Quite the contrary, the suspicion 
arises that the absence of major difficulties is a result of the decrease of 
empirical content brought about by the elimination of alternatives, and of 
facts that can be discovered with the help of these alternatives only. In 
other words, the suspicion arises that this alleged success is due to the fact that in the 
process of application to new domains the theory has been turned into a metaphysical 
system. Such a system will of course be very ‘successful’ not, however, 
because it agrees so well with the facts, but because no facts have been 
specified that would constitute a test and because some such facts have 
even been removed. Its ‘success’ is entirely man made. It was decided to stick 
to some ideas and the result was, quite naturally, the survival of these ideas. 
If now the initial decision is forgotten, or made only implicitly, then the 
survival will seem to constitute independent support, it will reinforce the 
decision, or turn it into an explicit one, and in this way close the circle. 
This is how empirical ‘evidence’ may be created by a procedure which 
quotes as its justification the very same evidence it has produced in the first 
place. 

At this point an ‘empirical’ theory of the kind described (and let us 
always remember that the basic principles of the present quantum theory 
and especially the idea of complementarity are uncomfortably close to 
forming such a theory) becomes almost indistinguishable from a myth. In 
order to realize this, we need only consider that on account of its all- 
pervasive character a myth such as the myth of witchcraft and of demonic 
possession will possess a high degree of confirmation on the basis of 
observation. Such a myth has been taught for a long time; its content is 
enforced by fear, prejudice and ignorance as well as by a jealous and cruel 
priesthood. It penetrates the most common idiom, infects all modes of 
thinking and many decisions which mean a great deal in human life. It 
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provides models for the explanation of any conceivable event, conceivable, 
that is, for those who have accepted it.3° This being the case, its key terms 
will be fixed in an unambiguous manner and the idea (which may have led 
to such a procedure in the first place) that they are copies of unchanging 
entities and that change of meaning, if it should happen, is due to human 
mistake — this idea will now be very plausible. Such plausibility reinforces 
all the manoeuvres which are used for the preservation of the myth 
(elimination of opponents included). The conceptual apparatus of the 
theory and the emotions connected with its application having penetrated 
all means of communication, all actions, and indeed the whole life of the 
community, such methods as transcendental deduction, analysis of usage, 
phenomenological analysis which are means for further solidifying the 
myth will be extremely successful (which shows, by the way, that all these 
methods which have been the trademark of various philosophical schools 
old and new, have one thing in common: they tend to preserve the status quo 
of the intellectual life).3! Observational results, too, will speak in favour of 
the theory as they are formulated in its terms. It will seem that at last the 
truth has been arrived at. At the same time it is evident that all contact 
with the world has been lost and that the stability achieved, the semblance 
of absolute truth, is nothing but the result of an absolute conformism.>* For how 
can we possibly test, or improve upon, the truth of a theory if it is built in 
such a manner that any conceivable event can be described, and explained, 
in terms of its principles? The only way of investigating such all-embracing 
principles is to compare them with a different set of equally all-embracing 
principles — but this way has been excluded from the very beginning. The 
myth is therefore of no objective relevance, it continues to exist solely as 
the result of the effort of the community of believers and of their leaders, be 
these now priests or Nobel prize winners. Its ‘success’ is entirely man made. 
This, I think, is the most decisive argument against any method that 
encourages uniformity, be it now empirical or not. Any such method is in 
the last resort a method of deception. It enforces an unenlightened 


30 For a very detailed description of a once very influential myth, <see> H. C. Lea, Materials 
Towards a History of Witchcraft, 3 vols. (Philadelphia: University of Pennsylvania Press, 1939), 
as well as Malleus Malleficarum (London: John Rodker, 1928), translated by Montague 
Summers (who, by the way, counts it ‘among the most important, wisest [sic!], and 
weightiest books of the world’). 

Quite clearly, analysis of usage, to take only one example, presupposes certain regularities 

concerning this usage. The more people differ in their fundamental ideas, the more difficult 

it will be to uncover such regularities. Hence, analysis of usage will work best in a closed 
society that is firmly held together by a powerful myth such as was the philosophy in the 

Oxford of about ten years ago. 

32 Schizophrenics very often hold beliefs which are as rigid, all-pervasive, and unconnected 
with reality, as are the best dogmatic philosophies. Only such beliefs come to them naturally 
whereas a professor may sometimes spend his whole life in attempting to find arguments 
which create a similar state of mind. 
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conformism, and speaks of truth; it leads to a deterioration of intellectual 
capabilities, of the power of imagination, and speaks of deep insight; it 
destroys the most precious gift of the young, their tremendous Bower of 
imagination, and speaks of education. 

To sum up: Unanimity of opinion may be fitting for a church, for the frightened 
victims of some (ancient, or modern) myth, or for the weak and willing followers of some 
tyrant; variety of opinion 1s a feature necessary for objective knowledge; and a method that 
encourages variety is also the only method that is compatible with a humanitarian 
outlook. To the extent to which the consistency condition (and, as will 
emerge, the condition of meaning invariance) delimits variety, it contains a 
theological element (which lies, of course, in the worship: of ‘facts’ so 
characteristic for nearly all empiricism). 


7 INHERENT UNREASONABLENESS OF MEANING INVARIANCE 


What we have achieved so far has immediate application to the question 
whether the meaning of certain key terms should be kept unchanged in the 
course of the development and improvement of our knowledge. After all 
the meaning of every term we use depends upon the theoretical context if 
which it occurs. Hence, if we consider two contexts with basic principles 
which either contradict each other, or which lead to inconsistent conse- 
quences in certain domains, it is to be expected that some terms of the first 
context will not occur in the second context with exactly the same meaning 
Moreover, if our methodology demands the use of mutually inconuIENE 
partly overlapping, and empirically adequate theories, then it thereby ule 
demands the use of conceptual systems which are mutually irreducible (their 
primitives cannot be connected by bridge laws which are meaningful and 
factually correct) and it demands that meanings of terms be left elastic and 
that no binding commitment be made to a certain set of concepts. 

It is very important to realize that such a tolerant attitude towards 
meanings, or such a change of meaning in cases where one of the 
competing conceptual systems has to be abandoned need not be the result 
of directly accessible observational difficulties. The law of inertia of the so- 
called impetus theory of the later Middle Ages®? and Newton’s own law of 
inertia are in perfect quantitative agreement: both assert that an object that 
is not under the influence of any outer force will proceed along a straight 
line with constant speed. Yet despite this fact, the adoption of Newton’s 
theory entails a conceptual revision that forces us to abandon the inertial 
law of the impetus theory, not because it is quantitatively incorrect but 
because it achieves the correct predictions with the help of inadequate concepts. The law 


For details and fur her references e> Section 6 of m Explanation, Reductio and 
; <see> ctl f 
: 'y Pp tion, du ; 
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asserts that the impetus of an object that is beyond the reach of outer forces 
remains constant.>t The impetus is interpreted as an inner force which 
pushes the object along. Within the impetus theory such a force is quite 
conceivable as it is assumed here that forces determine velocities rather than 
accelerations. The concept of impetus is therefore formed in accordance 
with a law (forces determine velocities) and this law is inconsistent with the 
laws of Newton’s theory and must be abandoned as soon as the latter is 
adopted. This is how the progress of our knowledge may lead to conceptual 
revisions for which no direct observational reasons are available. The 
occurrence of such changes quite obviously refutes the contention of some 
philosophers that the invariance of usage in the trivial and uninteresting 
contexts of the private lives of not too intelligent and inquisitive people 
indicates invariance of meaning and the superficiality of all scientific 
changes. It is also a very decisive objection against any crudely operationa- 
listic account of both observable terms and theoretical terms. 

What we have said applies even to singular statements of observation. 
Statements which are empirically adequate, and which are the result of 
observation (such as ‘here is a table’) may have to be reinterpreted, not 
because it has been found that they do not adequately express what is seen, 
heard, felt, but because of some changes in sometimes very remote parts of 
the conceptual scheme to which they belong. Witchcraft is again a very 
good example. Numerous eyewitnesses claim that they have actually seen 
the devil or experienced demonic influence. There is no reason to suspect that 
they were lying. Nor is there any reason to assume that they were sloppy 
observers, for the phenomena leading to the belief in demonic influence are 
so obvious that a mistake is hardly possible (possession; split personality; 
loss of personality; hearing voices; etc.). These phenomena are well known 
today.°° In the conceptual scheme that was the one generally accepted in 
the fifteenth and sixteenth centuries, the only way of describing them, or at 
least the way that seemed to express them most adequately, was by 
reference to demonic influences. Large parts of this conceptual scheme 
were changed for philosophical reasons and also under the influence of the 
evidence accumulated by the sciences. Descartes’s materialism played a 
very decisive role in discrediting the belief in spatially localizable spirits. 
The language of demonic influences was no part of the new conceptual 
scheme that was created in this manner. It was for this reason that a 
reformulation was needed, and a reinterpretation of even the most 


34 We assume here that a dynamical rather than a kinematic characterization of motion has 
been adopted. For a more detailed analysis <see> again the paper referred to in the 
previous footnote. 

35 For very vivid examples, <see> K. Jaspers, Allgemeine Psychopathologie (Berlin: Springer- 
Verlag, 1959), pp. 75-123. 
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common ‘observational’ statements. Combining this example with the 
remarks at the beginning of the present section, we now realize that 
according to the method of classes of alternative theories a lenient attitude 
must be taken with respect to the meanings of all the terms we use. We 
must not attach too great an importance to ‘what we mean’ by a phrase, 
and we must be prepared to change whatever little we have said concerning 
this meaning as soon as the need arises. Too great concern with meanings 
can only lead to dogmatism and sterility. Flexibility, and even sloppiness in 
semantical matters is a prerequisite of scientific progress.°° 


8 SOME CONSEQUENCES 


Three consequences of the results so far obtained deserve a more detailed 
discussion. The first consequence is an evaluation of metaphysics which 
differs significantly from the standard empirical attitude. As is well known, 
there are empiricists who demand that science start from observable facts 
and proceed by generalization, and who refuse the admittance of metaphy- 
sical ideas at any point of this procedure. For them, only a system of 
thought that has been built up in a purely inductive fashion can claim to be 
genuine knowledge. Theories which are partly metaphysical, or ‘hypo- 
thetical’, are suspect, and are best not used at all. This attitude has been 
formulated most clearly by Newton?’ in his reply to Pardies’ second letter 
concerning the theory of colours: 


if the possibility of hypotheses is to be the test of truth and reality of things, I 
see not how certainty can be obtained in any science; since numerous 
hypotheses may be devised, which shall seem to overcome new difficulties. 


This radical position, which clearly depends on the demand for a theoreti- 
cal monism, is no longer as popular as it used to be. It is now granted that 
metaphysical considerations may be of importance when the task is to invent 
a new physical theory; such invention, so it is admitted, is a more or less 
irrational act containing the most diverse components. Some of these 
components are, and perhaps must be, metaphysical ideas. However, it is 
also pointed out that as soon as the theory has been developed in a formally 
satisfactory fashion and has received sufficient confirmation to be regarded 
as empirically successful, it is pointed out that in the very same moment it 
can and must forget its metaphysical past; metaphysical speculation must 
now be replaced by empirical argument. 


36 Mae West is by far preferable to the precisionists: ‘I ain’t afraid of pushin’ grammar around 
so long as it sounds good’ (Goodness Had Nothing to do With It (New York, 1959), p. 19). 


37 1. B. Cohen (ed.), Zsaac Newton’s Papers and Letters on Natural Philosophy (Cambridge, MA: 
Harvard University Press, 1958), p. 106. ; 
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On the one side I would like to emphasize [writes Ernst Mach on this 
point] >* that every and any idea is admissible as a means for research, provided 
it is helpful; still, it must be pointed out, on the other side, that it is very 
necessary from time to time to free the presentation of the results of research 
from all inessential additions. 


This means that empirical considerations are still given the upper hand 
over metaphysical reasoning. Especially in the case of an inconsistency 
between metaphysics and some highly confirmed empirical theory it will be 
decided, as a matter of course, that the theory or the result of observation must 
stay, and that the metaphysical system must go. A very simple example is 
the way in which materialism is being judged by some of its opponents. For 
a materialist the world consists of material particles moving in space, of 
collections of such particles. Sensations, as introspected by human beings, 
do not look like collections of particles and their observed existence is 
therefore assumed to refute and thereby to remove the metaphysical 
doctrine of materialism. Another example which I have analysed in 
‘Problems of Microphysics’ is the attempt to eliminate certain very general 
ideas concerning the nature of micro-entities on the basis of the remark 
that they are inconsistent ‘with an immense body of experience’ and that 
‘to object to a lesson of experience by appealing to metaphysical precon- 
ceptions is unscientific’.*° 

The methodology developed in the present paper leads to a very 
different evaluation of metaphysics. Metaphysical systems are scientific 
theories in their most primitive stage. If they contradict a well-confirmed 
point of view, then this indicates their usefulness as an alternative to this 
point of view. Alternatives are needed for the purpose of criticism. Hence, 
metaphysical systems which contradict observational results or well-con- 
firmed theories are most welcome starting points of such criticism. Far from 
being misfired attempts at anticipating, or circumventing, empirical 
research which were deservedly exposed by a reference to experience, they 
are the only means at our disposal for examining those parts of our 
knowledge which have already become observational and which are 
therefore inaccessible to a criticism ‘on the basis of observation’. 

A second consequence is that a new attitude has to be adopted with 
respect to the problem of induction. This problem consists in the question of 
what justification there is for asserting the truth of a statement S given the 
truth of another statement, S’, whose content is smaller than the content of 
S. It may be taken for granted that those who want to justify the truth of S 
also assume that after the justification the truth of S will be snown. 
Knowledge to the effect that S implies the stability of S (we must not 


38 Der Gegensatz zwischen der mechanischen und der phadnomenologischen Physik’, 
Warmelehre (Leipzig, 1896), pp. 362 f. 
39 L. Rosenfeld, ‘Misunderstandings’, p. 42. 
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change, remove, criticize, what we know to be true). The method we are 
discussing at the present moment cannot allow such stability. It follows that 
the problem of induction, at least in some of its formulations, is a problem 
whose solution leads to undesirable results. It may therefore be properly 
termed a pseudo problem. 

The third consequence, which is more specific, is that arguments from 
synonymy (or from co-extensionality), far from being that measure of 
adequacy as which they are usually introduced, are liable severely to 
impede the progress of knowledge. Arguments from synonymy judge a 
theory or a point of view not by its capability to mimic the world but rather 
by its capability to mimic the descriptive terms of another point of view 
which for some reason is received favourably. Thus for example, the 
attempt to give a materialistic, or else a purely physiological, account of 
human beings is criticized on the grounds that materialism, or physiology, 
cannot provide synonyms for ‘mind’, ‘pain’, ‘seeing red’, ‘thinking of 
Vienna’, in the sense in which these terms are used either in ordinary 
English (provided there is a well-established usage concerning these terms, 
a matter which I doubt) or in some more esoteric mentalistic idiom. 
Clearly, such criticism silently assumes the principle of meaning invariance, 
that is, it assumes that the meanings of at least some fundamental terms 
must remain unchanged in the course of the progress of our knowledge. It 
cannot therefore be accepted as valid.*° 

However, we can, and must, go still further. The ideas which we have 
developed above are strong enough not only to reject the demand for 
synonymy, wherever it is raised, but also to support the demand for 
irreducibility (in the sense in which this notion was used at the beginning of 
Section 7). The reason is that irreducibility is a presupposition of high 
critical ability on the part of the point of view shown to be irreducible. An 
outer indication of such irreducibility which is quite striking in the case of 
an attack upon commonly accepted ideas is the feeling of absurdity: we 
deem absurd what goes counter to well-established linguistic habits. The 
absence, from a newly introduced set of ideas of synonymy relations 
connecting it with parts of the accepted point of view; the feeling of 
absurdity therefore indicates that the new ideas are fit for the purpose of 
criticism, 1.e., that they are fit for either leading to a strong confirmation of 
the earlier theories, or else to a very revolutionary discovery: absence of 
synonymy, clash of meanings, absurdity are desirable. Presence of syno- 
nymy, intuitive appeal, agreement with customary modes of speech, far 
from being the philosophical virtue, indicates that not much progress has 


4° For details concerning the mind-body problem, <see> my ‘Materialism and the Mind— 
Body Problem’, The Review of Metaphysics, vol. 17, 1963. 
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been made and that the business of investigating what is commonly 
accepted has not even started. 


Q HOW TO BE A GOOD EMPIRICIST 


The final reply to the question put in the title is therefore as follows. A 
good empiricist will not rest content with the theory that is in the centre of 
attention and with those tests of the theory which can be carried out in a 
direct manner. Knowing that the most fundamental and the most. general 
criticism is the criticism produced with the help of alternatives, he will try 
to invent such alternatives.*! It is, of course, impossible at once to produce 
a theory that is formally comparable to the main point of view and that 
leads to equally many predictions. His first step will therefore be the 
formulation of fairly general assumptions which are not yet directly 
connected with observations; this means that his first step will be the 
invention of a new metaphysics. This metaphysics must then be elaborated in 
sufficient detail in order to be able to compete with the theory to be 
investigated as regards generality, details of prediction, precision of formu- 
lation.*2 We may sum up both activities by saying that a good empiricist 
must be a critical metaphysician. Elimination of all metaphysics, far from 
increasing the empirical content of the remaining theories, is liable to turn 
these theories into dogmas. The consideration of alternatives together with 
the attempt to criticize each of them in the light of experience also leads to 
an attitude where meanings do not play a very important role and where 
arguments are based upon assumptions of fact rather than analysis of 
(archaic, although perhaps very precise) meanings. The effect of such an 
attitude upon the development of human capabilities should not be 
underestimated either. Where speculation and invention of alternatives is 
encouraged, bright ideas are liable to occur in great number and such ideas 
may then lead to a change of even the most ‘fundamental’ parts of our 
knowledge, i.e., they may lead to a change of assumptions which either are 
so close to observation that their truth seems to be dictated by ‘the facts’, or 
which are so close to common prejudice that they seem to be ‘obvious’, and 
their negation ‘absurd’. In such a situation it will be realized that neither 
‘facts’ nor abstract ideas can ever be used for defending certain principles 
come what may. Wherever facts play a role in such a dogmatic defence, we 
shall have to suspect foul play (see the opening quotation) — the foul play of 
those who try to turn good science into bad, because unchangeable, 
metaphysics. In the last resort, therefore, being a good empiricist means 


41 In my paper ‘Realism and Instrumentalism’ I have tried to show that this is precisely the 
method which has brought about such spectacular advances of knowledge as the 
Copernican Revolution, the transition to relativity and to quantum theory. 

#2 <See> Section 13 of my ‘Realism and Instrumentalism’. 
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being critical, and basing one’s criticism not just on an abstract principle of 
scepticism but upon concrete suggestions which indicate in every single case 
how the accepted point of view might be further tested and further 


investigated and which thereby prepare the next step in the development of 
our knowledge. 


por, 


4 


Outline of a pluralistic theory of knowledge 
and action 


HISTORICAL SKETCH 


It is a commonplace — and a very ancient one — that man, when growing 
up, must put aside childish things and must adapt to reality. The dreams of 
his childhood, the aspirations of his youthful years, the many fanciful ways 
of looking at the world which made it such an interesting and mysterious 
place — all these must be abandoned if the aim is to achieve knowledge and 
a mastery of nature. The way to knowledge and to the conquest of nature 
consists in increasingly restricting the range of possible ideas until a close fit 
is established between behaviour and thinking, on the one side, and 
‘reality’, on the other. The aim is reached as soon as a single point of view 
is established beyond doubt as the one correct picture of the world. 

It is interesting to see how many different phases in the history of 
mankind are united by this commonplace idea. The initiation rites that in a 
primitive society accentuate the transition to manhood all have the same 
consequence: they make it almost impossible for the initiate ever again to 
think along lines essentially different from the ideology of the tribe. Plato, 
who was well aware of the psychological mechanisms creating a state of 
firm and unwavering belief, gives an extremely perceptive account of such 
rites and backs them by arguments to show the absolute truth of the story 
that he would have liked to be believed forever. This double machinery of 
psychological manipulation and philosophical argument was then devel- 
oped to perfection by the Church Fathers. Never again was there to be such 
a deep understanding of human nature; and never again was this under- 
standing used with such fatal effect for the physical and conceptual 
propagation of ideologies. The new philosophy of the sixteenth and 
seventeenth centuries differs from its ancestor in only two respects. The 
content of the doctrines defended differs from that of the preceding 
ideologies. And the psychological manipulation is left to each individual — 
it is not institutionalized. Otherwise, the situation is exactly the same: there 
is only one correct point of view; the correct philosophical method aims at 
proving its truth; and the correct psychological procedure aims at estab- 
lishing unanimity as well as steadfastness in the pursuit of truth. There is no 
doubt at all that the founders of modern philosophy, Descartes and Bacon, 
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were interested in the psychology of belief. Both develop a theory of idols 
and try to explain why man is so frequently deceived. Both devise methods 
for undeceiving him. And both recognize that the transition to the new 
philosophy involves perhaps a rather lengthy period of training that creates 
a mind capable of understanding the arguments and prepared to cling 
unwaveringly to their results. 

The characteristic just mentioned applies even to the founders of 
modern science. Galileo especially recognizes the need to prepare the mind 
of the reader so that he will be able to understand the new astronomy and 
to remain loyal to it even in the face of difficulties. But while Bacon and 
Descartes are quite explicit about their enterprise and while they oppose 
common sense from the outset, Galileo uses parts of common sense and the 
psychological hold it has upon the individual to destroy the rest. Newton, 
who is quite different in this respect, restricts himself to experiment and 
philosophical argument; but his theories soon become the basis for new 
and institutionalized means of creating unanimity. This is how modern 
science, or ‘mature’ science (Kuhn), comes into being. It is no exaggeration 
to say that it shares many properties with the primitive ideologies outlined 
earlier. There is, however, one important difference. 

The basic doctrine of a closed society determines all the aspects of life in 
this society. The arts, or those activities which we today characterize as 
artistic, have the function of either creating or reinforcing the belief in the 
basic myth. Dances, burial ceremonies, statutes, sacred buildings — all these 
things are repetitions, in different media, of the basic myth. It is therefore 
possible, on the one hand, to give a rational explanation of their structure 
and of the particular rules that the artists use at their trade. On the other 
hand, there is not a single avenue left open to those who might want to 
think along different lines. Even dreams conform to the basic pattern. The 
restriction of the individual is complete. 

It is different with the more ‘modern’ manifestations of conformity. 
While the modern theories of knowledge are still largely hostile to a 
proliferation of ideas and while contemporary philosophers and scientists 
(with an increasing number of exceptions, to be sure) regard it as their 
main task to delimit the number of alternative views, such a restriction is 
no longer demanded in the arts. We have here — side by side with more 
conservative theories — the principle that it is the task of the artist to 
express himself, and to follow up any idea, any emotion, however peculiar, 
that might strike his fancy. The dreams of childhood and the aspirations of 
youth are no longer pushed aside. One may retain them. But although 
externalized they remain dreams as they are confined to the private sphere 
of a single individual, or of a school. They are not allowed to develop in the 
face of resistance, and they do not contribute to the understanding of the 
material universe in which we live. The impression of mystery that they 
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convey is no guide whatever in these matters. Is this all that can be 
expected from them? Or is it perhaps possible to ascribe to them a more 
substantial function? Is it possible to retain what one might call the 
freedom of artistic creation and yet to utilize it in the improvement of our 
knowledge? This is the question to which I want to address myself. 


REASONS FOR HOPE 


There are various reasons why one may hope that this question has an 
affirmative answer. First of all, let us remember that the development of 
animal species is the result of a process of proliferation that goes on even if 
the existing species happen to be well adapted to their surroundings. The 
limits of their ability and the limits of their degree of adaptation are usually 
revealed only by the succeeding forms. The criterion is the survival of the 
variants in situations in which their predecessors fail. Many thinkers have 
assumed that the same process of proliferation might be useful also in the 
case of theories (ideologies or plans for the anticipation or the formation of 
the future). They have pointed out — and this brings me to the second 
hopeful point — that the faults of the apparently most perfect theory can 
often be discovered only with the help of alternatives that, while retaining 
and explaining its success, also explain why it must nevertheless be 
abandoned. The most striking demonstration of this feature of our 
knowledge is found in the courtroom procedure. Who does not remember 
trials where the point of view of the prosecution is supported by the 
evidence to an extent that makes doubt not only impossible but simply 
irrational? And who does not remember his surprise at the way in which a 
clever and resourceful counsel for the defence can develop an alternative 
interpretation which first provides reasons for seeing the evidence differ- 
ently and then shows that the alternative is supported by the newly 
arranged evidence as firmly as was the original view of the prosecution? 
The starting point of such a procedure is always an idea that is inconsistent 
with the theory to be criticized and that is therefore initially incompatible 
with evidence of the most convincing kind. The starting point is therefore 
what one might call a foolish and absurd conjecture. But such a foolish and 
absurd conjecture may make one look at the evidence in a new and 
different light and may lead to the discovery of facts that are fatal for the 
‘well-established’ position. 

It is the glory of the judiciary system of most civilized countries that this 
possibility is fully recognized and is made part of the legal procedure: there 
must be counsel for the defence even in the most ‘obvious’ cases. He must 
be able to challenge not only the legal aspects of the proceedings but any 
point, even if it is made by the highest ‘authority’ and by the most qualified 
‘expert’. We also see how in many trials the assurance of the expert turns 
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out to be without foundation and that he may not know what he is talking 
about. And, mind you, these faults are uncovered, not by a still bigger 
expert, but by a clever layman, by a lawyer who has taken the trouble to study 
the point in question for two or three weeks and who has the advantage of 
not being bound by the prejudices of some profession. 

This now brings me to the final point. The restrictions that the guardians 
of knowledge — be they scientists or philosophers — want to impose upon us 
are usually defined by the latest fashion, by the most popular theory in their 
own field. They are defined by what some rather clever men have arrived 
at after long study and patient investigation. They merit serious attention. 
But these restrictions, this concentration upon a narrow domain of theories 
indicates also that the scientists have come to the end of their rope, that 
they can no longer think of any decisive objection (or any decisive reason 
for defending an alternative) and that they have therefore, for the time 
being, agreed to accept a single point of view to the exclusion of everything 
else. Of course, the situation is hardly ever presented in that way. Instead of 
admitting that their ingenuity has given out and that they are no longer 
able to advance knowledge, scientists are usually in the habit of saying that 
they have finally arrived at the truth. But we, looking at the situation from 
the point of view of a lawyer dealing with an obstinate and conceited 
expert, cannot permit ourselves to be so easily impressed. A brief look at 
certain features of what some people are pleased to call the ‘scientific 
method’ shows that this attitude is supported not only by general considera- 
tions, such as those just given, but also by a more detailed study. 


ARGUMENTS FOR PROLIFERATION 


It would be imprudent to give up a theory that either is inconsistent with 
observational results or suffers from internal difficulties. Theories can be 
developed and improved, and their relation to observation is also capable 
of modification. It took considerable time until the relation of the kinetic 
theory to the ‘fact’ of irreversibility was properly understood, and research 
in this direction still proceeds. Moreover, it would be a complete surprise if 
it turned out that all the available experimental results support a certain 
theory, even if the theory were true. Different observers using different 
experimental equipment and different methods of interpretation introduce 
idiosyncrasies and errors of their own, and it takes a long time until all 
these differences are brought to a common denominator. Considerations 
like these make us accept a principle of tenacity, which suggests, first, that we 
select from a number of theories the one that has the most attractive 
features and that promises to lead to the most fruitful results; and, second, 
that we stick to this theory despite considerable difficulties. 

After tenacity is accepted, a theory 7 can no longer be removed by 


108 KNOWLEDGE, SCIENCE AND RELATIVISM 


discordant experiments. One might now be inclined to specify a limit of 
disagreement beyond which one is not prepared to go. But it is not easy to 
see how such a limit can be fixed in a non-arbitrary fashion. The most 
overwhelming difficulties have been overcome, and minor disturbances 
have proved fatal (just compare the initial difficulties of the heliocentric 
system with the initial attitude toward the experiment of Michelson and 
Morley). But it is rational to withdraw T if there exists another theory 7’ 
that accentuates the difficulties of J (and which is therefore inconsistent 
with T) while at the same time promising means for their removal and 
opening up new avenues of research. In this case the principle of tenacity 
itself urges us to remove J. Such a method of refutation, of course, works 
only if one is permitted to consider theories inconsistent with T: alternatives 
to T. The result is that a science that is prepared to develop its theories 
despite difficulties needs a principle of proliferation for the effective criticism of 
the tenaciously held theories. 

So far, we have assumed that the facts endangering 7 are already 
available, and we have asked how Tcan be eliminated if one is prepared to 
retain it despite their existence. But the situation is frequently much more 
complex than that. There may exist facts that endanger T but that can be 
revealed with the help of alternatives only. Assume, for that purpose, that 7 
entails C, that C’ is what actually happens, that C’, but not C, triggers a 
macroscopic process M that can be seen by all, and assume further that Cc 
and C" are indistinguishable not only because our measuring instruments 
are too crude but because the Jaws of nature prohibit the distinction by any 
physical means. In this case M refutes 7, but we can never ascertain that 
this is so. Only the Good Lord, who stands above all laws See and is 
not bound by them, is able to point out that Tis refuted by M - unless the 
erring mortals are allowed to proliferate and to invent alternatives to T. For 
if one of these alternatives, say 7’, predicts C’ and the connection between 
C’ and M, and if it approximately repeats the successful predictions S of T 
and makes in addition some other predictions A, then we shall trust 7’ 
more than 7 and accept the assertion, following from it, that 7 has been 
refuted by M. In this case the alternative has not just accentuated an 
already existing difficulty; it has actually created it. In the light of this 
possibility, the use of alternatives is recommended even if the theory that 
stands in the centre of the attention should happen to be without blemish. 
The refutation of the phenomenological second law of thermodynamics is 
a case in point.! 

There is another reason in favour of proliferation which is even more 
subtle and which has been put forth, quite recently, by Dr Imre Lakatos.” 


! For a more detailed discussion, see section VI of my ‘Problems of Empiricism’ in Robert G. 


Colodny (ed.), Beyond the Edge of Certainty (Englewood Cliffs, NJ: Prentice-Hall, 1965). 
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This reason is concerned with what one might call the metaphysical 
components of observation. 

Observational terms, as <sic> it has been frequently assumed, can be 
defined without reference to theories, simply by exhibiting the phenomena 
to which they refer. On the other hand, it was also pointed out that 
observations are always guided by more general ideas. Kant especially 
emphasized that experience, as conceived by scientists, contains theoretical 
elements and that observational reports lacking these elements are not 
admitted into the body of scientific knowledge. It is now generally agreed 
that a sense-datum language is useless for the purpose of science and that 
useful observation reports must go beyond what is immediately seen. 
However, the sense-datum position is still far from abandoned, as is 
revealed by the tendency to minimize the additional, hypothetical element. 
It is still believed that actual observational reports are hypothetical only to 
a very small degree. 

It is not difficult to show that this assumption is erroneous. Every 
ordinary statement about medium-sized objects such as ‘this table is brown’ 
or, to use more technical terms, every statement of what Rudolf Carnap 
has called the physical-thing-language contains the idea of observer 
independence (which entails, among other things, that a fast motion of the 
observer in the neighbourhood of Sirius will leave tables unaffected). ‘This 
idea is not only highly hypothetical but also metaphysical (as was already 
noted by Berkeley); it is metaphysical because it is not possible to specify an 
experimental result that would endanger it and that might force us to give 
it up. Ordinary observation statements, therefore, have metaphysical 
components. 

Now Dr Lakatos has shown that one can arrive at the same result in a 
different and much more interesting manner. Consider a theory 7. 


2 See I. Lakatos, ‘Falsification and the Methodology of Scientific Research Programmes’ in 
I. Lakatos and A. E. Musgrave (eds.), Criticism and the Growth of Knowledge (Cambridge: 
Cambridge University Press, 1970). ; 
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According to Karl Popper, whose procedure most adequately reflects what 
is going on in the sciences, T is scientific only if it has potential falsifiers, 
that is, only if there exist observational statements S; such that S$; & Tis a 
contradiction (we omit mentioning the conditions that must be imposed in 
order to eliminate trivial cases). Now in determining the truth value of the 
S;, one usually refers to auxiliary theories 7’ (the test of Newton’s celestial 
mechanics involves optical theory, theory of elasticity, physiology, chemistry, 
and so on). These auxiliary theories help us to test the §;, and they also 
have an influence upon the terms of S,. It is clear that the strength of the 
tests of T which are provided by the 5; will be the greater as the number of 
potential falsifiers of T’ becomes greater. These potential falsifiers involve 
further auxiliary theories J”, and so on. But T' # T* for any i # kas 
circularity must be avoided. The result is that we are involved in an infinite 
regress unless we admit that there is some 7’ without potential falsifiers. 
And as tests are carried out, this is not only a possibility but a fact of 
scientific procedure: every test involves metaphysical auxiliary assumptions. 

A look at the history of science convinces one that this abstract scheme 
corresponds quite closely to reality. Thus some of Galileo’s, arguments 
against his opponents were based upon what was seen through the 
telescope. At the time in question the auxiliary theory involved, namely 
optics (physical and physiological), was non-existent and a fortiort metaphy- 
sical. Similarly, cosmological hypotheses are often measured by their 
agreement or non-agreement with the red shift of distant galaxies inter- 
preted as a Doppler effect. This interpretation is again without potential 
falsifiers. Both abstract considerations and historical inquiry teach us that 
many tests involve metaphysical assumptions. 

Turning the argument around, we now realize that we can increase the 
strength of experimental refutations by replacing these metaphysical 
assumptions with scientific theories, that is, by again developing alterna- 
tives to the theories under test: decisive refutation is impossible without 
proliferation (this is one of the features which distinguish Popper’s criterion 
of falsifiability from such anticipations as may be found in Peirce, Dubislav, 
and others). 

To sum up, proliferation is required both in order to strengthen our tests 
and in order to bring to light refuting facts that would otherwise remain 
inaccessible. The progress of science is unthinkable without it. 


OUTLINE OF A HUMANITARIAN SCIENCE 


We can now answer the question we asked before: is it possible to retain 
our childhood dreams, to develop them in a pleasing and fruitful fashion 
without losing touch with reality? The reply is clearly affirmative. Prolifera- 
tion means that there is no need to suppress even the most outlandish 
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product of the human brain, and science, far from giving comfort to the 
doctrinaire, will profit from such an activity and is unthinkable without it. 
Tenacity means that one is encouraged not just to follow one’s inclinations 
but to develop them further, to raise them, with the help of criticism (which 
involves a comparison with other existing alternatives), to a higher level of 
articulation and thereby to raise oneself to a higher level of consciousness. 
The interplay between proliferation and tenacity also amounts to the 
continuation, on a new level, of the biological development of the species, 
and it may even increase the tendency for useful biological mutations. It may 
be the only possible means of preventing our species from stagnation. This 
I regard as the final and most important argument against the traditional 
theories of knowledge. Such theories are not only ill-conceived, and ill- 
fitted to the task of conquering nature, but their defence is also incompat- 
ible with a humanitarian outlook. 


J 


Experts in a free society 


Jargon, jargon everywhere. 
And all of it doth stink! 


Let me start with a confession. 

I wrote this paper in a fit of anger and self-righteousness caused by what 
I thought were certain disastrous developments in the sciences. The paper 
will therefore sound a little harsh, and it will perhaps also be a ile uns 
Now while I think that self-righteousness has no positive function whatever 
and while I am convinced that it can only add to the fear and to the 
tensions that already exist, I also think that a little anger can on occasions 
be a good thing and can make us see our surroundings more clearly. 

I think very highly of science, but I think very little of experts, although 
experts form about 95 per cent or more of science today. It is my belief that 
science was advanced, and is still being advanced by dilettantes and that 
experts are liable to bring it to a standstill. I may be entirely wrong in this 
belief of mine, but the only way to find out is to tell you. Therefore, with 
my apologies, here is my paper. 


My attitude towards experts is as follows: as long as we are strict with votes 
as we are today when we still question giving the vote to eighteen-year-olds 
because of their alleged immaturity, we must certainly deny the vote to 
experts because of their actual immaturity. We must wait, until they grow 
up, until they become mature and responsible, that is, until they become 
dilettantes. A free society, of course, recognizes the value of any particular 
mode of life, and it therefore also recognizes the value of immaturity. A free 
society will therefore give the vote to eighteen-year-olds as well as to 
experts, but it will most carefully watch the latter since so much depends on 
their activity. (Besides, a free society must keep itself well informed about its 
hardened ingredients.) So, experts will certainly have the vote; they will 
certainly be listened to as every other citizen will be listened to, but they 
will receive none of the special powers which they would so dearly love to 
possess. Laymen will look after their affairs and will make the decisions 
which must be made if we want to apply science to society. Laymen will 
control science — and no harm will come of it. This is my attitude. Now let 
me explain it. 


An expert is a man, or a woman, who has decided to achieve excellence, 
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supreme excellence in a narrow field at the expense of a balanced 
development. He has decided to subject himself to standards which restrict 
him in many ways — his style of writing and the patterns of his speech 
included — and he is prepared to conduct most of his working life in 
accordance with these standards. He is not averse to occasionally venturing 
into different fields, to listen to fashionable music, to adopt fashionable 
ways of dressing (though the business suit still seems to be his favourite 


“uniform, in this country and abroad), or to seduce his students. However, 


these activities are aberrations of his private life, they have no relation 
whatever to what he is doing as an expert. A love for Mozart, or for Hai 
will not, and must not, make his physics more melodious, or give it a better 
rhythm. Nor will an affair make his chemistry more colourful. 

This separation of domains has very unfortunate consequences. Not only 
are special subjects voided of ingredients which make a human life 
beautiful and worth living, but these ingredients are impoverished, too; 
emotions become crude and thoughtless, just as thoughts become cold and 
inhumane. Indeed the ‘private parts’ of one’s existence suffer much more 
than does one’s official capacity. Every aspect of professionalism has its 
watchdogs; the slightest change, or threat of a change is examined, 
broadcast, warnings are issued, and the whole tremendous machinery 
moves at once in order to restore the status quo. Who takes care of the 
quality of our emotions? Who watches those parts of our language which 
are supposed to bring people together more closely — where one gives 
comfort, understanding, and perhaps a little personal criticism? There are 
no such agencies. The result is that professionalism takes over even here. 

Let me give you some examples. 

In 1610 Galileo reported for the first time his invention of the telescope 
and the observations he made with it. This was a scientific event of the first 
magnitude, far more important than anything we have achieved in our 
megalomaniac twentieth century. Not only was a new and very mysterious 
instrument introduced to the learned world (it was introduced to the learned 
world, for the essay was written in Latin), but this instrument was at once 
put to a very unusual use: it was directed towards the sky. And the results, 
the astonishing results quite definitely seemed to support the new theory 
which Copernicus had suggested over fifty years earlier and which was still 
very far from being generally accepted. How does Galileo introduce his 
subject? Let us hear: 


About 10 months ago a report reached my ears that a certain Dutchman had 
constructed a spyglass by means of which visible objects, though very distant 
from the eye of the observer, were distinctly seen as if nearby. Of this truly 
remarkable effect several experiences were related, to which some persons 
gave credence while others denied them. A few days later the report was 
confirmed to me in a letter from a noble Frenchman at Paris, Jacques 
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Badovere, which caused me to apply myself wholeheartedly to inquire 
into the means by which I might arrive at the invention of a similar 
instrument ...! 


and so on. We start with a personal story, a very charming personal story 
which slowly leads us to the discoveries, and these are reported in the same 
clear, concrete, colourful way: ‘There is another thing’, writes Galileo, 
describing the face of the moon, ‘which I must not omit, for I beheld it not 
without a certain wonder; this is that almost in the centre of the moon 
there is a cavity larger than all the rest, and perfectly round in shape. I have 
observed it near both the first and last quarters, and have tried to represent 
it as correctly as possible in the second of the above figures ...’ and so on. 

Galileo’s drawing attracts the attention of Kepler who was one of the 
first to read Galileo’s essay. He comments: ‘I cannot help wondering about 
the meaning of that large circular cavity in what I usually call the left 
corner of the mouth. Is it a work of a nature, or of a trained hand? Suppose 
that there are living beings on the moon (following the footsteps of 
Pythagoras and Plutarch I enjoyed toying with this idea, long ago ...) It 
surely stands to reason that the inhabitants express the character of their 
dwelling place, which has much bigger mountains and valleys than our 
earth has. Consequently, being endowed with very massive bodies, they 
also construct gigantic projects ...’? and so on. 

‘I have observed’; ‘I have seen’; ‘I have been surprised’; ‘I cannot help 
wondering’; ‘I was delighted’ — this is how one speaks to a friend or, at any 
rate, to a live human being. 

The awful Newton, who more than anyone else is responsible for the 
plague of professionalism from which we suffer today, starts his first paper 
on colours in a very similar style: 

... [[Jn the beginning of the year of 1666 ... I procured me a triangular glass 

prism, to try therewith the celebrated phenomena of colours. And in order 

thereto having darkened my chamber and made a small hole in my window 
shuts, to Jet in a convenient quantity of the sun’s light, I placed my prism at 
his entrance, that it might be thereby refracted to the opposite wall. It was at 
first a pleasing divertissement to view the vivid and intense colours produced 


thereby; but after a while applying myself to consider them more circum- 
spectly, I became surprised to see them in an oblong form ... : 


Remember that all these reports are about cold, objective, ‘inhuman’, 
inanimate nature; they are about stars, prisms, lenses, the moon; and yet they 


' [Quoted from ‘The Starry Messenger’ in S. Drake (ed.), Discoveries and Opinions of Galileo (New 
York: Doubleday Anchor, 1957), pp. 28-9. The quotation in the paragraph which follows is 
from the same text, p. 36. (Ed.)] 

2 [Quoted from Kepler’s Conversation with Galileo’s Sidereal Messenger, trans. E. Rosen (New York, 
1965), p. 28. (Ed.)] 

+ [Quoted from Newton’s Philosophy of Nature: Selections from his Writings (New York: Hafner, 
1953), p. 68. (Ed.)] 
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are described in a most lively and fascinating manner, communicating to 
the reader an interest and an excitement which the discoverer felt when 
first venturing into strange new worlds. 

Now compare with this the introduction to a recent book — a best-seller 
even — Human Sexual Response by Masters and Johnson. I have chosen the 
book for two reasons. First, because it is of general interest. It removes 
prejudices which influence not only the members of some profession, but 
the everyday behaviour of a good many apparently ‘normal’ people. 
Secondly, because it deals with a subject that is new and without special 
terminology. Also, it is about men rather than about stones or prisms. So, 
one would expect a beginning even more lively and interesting than that of 
Galileo, Kepler, or Newton. What do we read instead? Listen: ‘In view of 
the pervicacious gonadal urge in human beings, it is not a little curious that 
science develops its sole timidity about the pivotal point of the physiology 
of sex. Perhaps this avoidance ...’* and so on. This is no longer human 
speech. This is the language of the expert. 

Note that the subject has completely left the picture. Not: ‘J was very 
surprised to find’ or, as there are two authors, ‘We were very surprised to 
find,’ but “ft is surprising to find ...’, only, not expressed in these simple 
terms. Note also to what extent irrelevant technical terms intrude and fill 
the sentences with antediluvian barks, grunts, squeaks, belches. A wall is 
erected between the writer and his readers not because of some lack of 
knowledge, not because one does not know who the reader is, but in order 
to make utterances conform to some curious professional ideal of objec- 
tivity. And this ugly and inarticulate idiom turns up everywhere and takes 
over the function of the most simple and straightforward description. 

Thus on page 65 of the book we hear that the female, being capable of 
multiple orgasm, must often masturbate after her partner has withdrawn in 
order to complete the physiological process that is characteristic for her. 
And, so the authors want to say, she will stop only when she gets tired. This 
is what they want to say. What they actually say is: ‘usually physical 
exhaustion alone terminates such an active masturbatory session’. On the 
next page the male is advised to ask the female what she wants or does not 
want rather than try to guess it on his own. ‘He should ask her’ — this is 
what our authors want to convey. What is the sentence that actually lies 
there in the book? Listen: “The male will be infinitely more effective if he 
encourages vocalisation on her part.’ ‘Encourages vocalisation’ instead of 
‘asks her’. Well, one might want to say, the authors want to be precise, and 


* [W. H. Masters and V. E. Johnson, Human Sexual Response (Boston: Little Brown and Co., 
1966), p. v. Although Feyerabend is quoting the very first words of the book’s preface, he 
does not make it clear that these words are themselves being quoted, by Masters and 
Johnson, from R. L. Dickinson and H. H. Pierson, “The Average Sex Life of American 
Women’, Journal of the American Medical Association, vol. 85, 1925. (Ed.)] 
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they want to address their fellow professionals rather than the general 
public and, naturally, they have to use a special lingo in order to make 
themselves understood. Now as regards the first point, precision, remember 
that they also say that the male will be ‘infinitely more effective’. Which, 
considering circumstances, is not a very adequate statement of the facts. 
And as regards the second point we must say that we are not dealing with 
the structure of organs, or with special physiological processes which might 
have a special name in medicine, but with an ordinary affair such as asking. 
Besides, Galileo and Newton could do without a special lingo although the 
physics of their time was highly specialized and contained many technical 
terms. They could do without a special lingo because they wanted to start 
afresh. Masters and Johnson find themselves in the same position, but they 
cannot speak straight any more, their linguistic talents and sensibilities 
have been distorted to such an extent that one asks oneself whether they 
will ever be able to write normal English again. 

The answer to this question is contained in a little pamphlet which I 
have saved and which contains the report of an ad hoc committee formed 
for the purpose of examining rumours of police brutality during some 
rather restless weeks in Berkeley (winter 1968/9). The members of the 
committee were all people of good will. They were interested not only in 
the academic quality of life on campus, they were even more interested in 
bringing about an atmosphere of understanding and of compassion. Most 
of them came from sociology or from related fields; that is, they came from 
fields which deal not with lenses, stones, stars, as did Galileo in his beautiful 
little book, but with humans. There was a mathematician among them who 
had devoted considerable time to setting up and defending student-run 
courses and who finally gave up in disgust — he could not change the 
‘established academic procedures’. How do these nice and decent people 
write? How do they address those to whose cause they have devoted their 
spare time and whose lives they want to improve? Are they able to 
overcome the boundaries of professionalism at least on this occasion? Are 
they able to speak? They are not. 

The authors want to say that policemen often make arrests in circum- 
stances when people are bound to get angry. They say: ‘When arousal of 
those present is the inevitable consequence’. ‘Arousal’; ‘inevitable con- 
sequence’ — this is the lingo of the laboratory; this is the language of people 
who habitually mistreat rats, mice, dogs, rabbits and carefully notice the 
effects of their mistreatment, but the language is now applied to humans, 
too; to humans, moreover, with whom one sympathizes, or says one 
sympathizes, and whose aims one supports. They want to say that 
policemen and strikers hardly talk to each other. They say: ‘Communi- 
cation between strikers and policemen is non-existent.’ Not the strikers, not 
the police, not people are the centre of attention, but an abstract process, 
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‘communication’, about which one has learned a thing or two and with 
which one feels more at ease than with living human beings. They want to 
say that more than eighty people participated in the venture, and that the 
report contains the common elements of what about thirty of them have 
written. They say: ‘This report tries to reflect a consensus from the thirty 
reports submitted by the eighty plus faculty observers who participated.’ 
Need I continue? Or is it not already clear that the effects of profession- 
alism are much deeper and much more vicious than one would expect at 
first sight? That some professionals have even lost the ability to speak, that 
they have returned to a state of mind more primitive than that of an 
eighteen-year-old who is still able to adapt his language to the situation in 
which he finds himself, talking the lingo of physics in his physics class and 
quite a different language with his friends in the street? 

Many colleagues who agree with my general criticism of science find this 
emphasis upon language farfetched and exaggerated. Language, they say, is 
an instrument of thought which does not influence it to the extent I 
surmise. This is true as long as a person has different languages at his 
disposal and as long as he still has the ability to switch from one to another 
as the situation demands. But this is not the case here. Here a single and 
rather impoverished idiom takes over all functions and is used under all 
circumstances. Does one want to insist that the thought that hides behind 
this ugly and inhuman exterior (emphasis upon abstract processes such as 
‘communication’ instead of living people) has remained nimble and 
humane? 


That being an expert is a predicament and not a matter of pride was 
realized, long ago, by Aristotle. A free man, according to Aristotle, is a man 
who has a sense of balance. He has a sense of perspective. He is well 
informed, in politics, in the sciences, in the arts. He gives some weight to all 
these things, he lets all of them influence his being to some extent. Men 
think — but they are also capable of emotions. They have <an> interest in 
politics — but they also wonder about the stars. They want power — but they 
also want on occasions to submit to a higher authority. None of these 
interests, none of these subjects can demand exclusive attention, and each 
of them must be pursued with restraint. This restraint cannot be achieved 
abstractly, by devoting oneself to one subject and thinking that there may 
be a limit to it. Such thinking will soon lose its effectiveness and will 
become an empty formula unless it is supported by the concrete experience 
of what goes on outside the limit. It is this concrete experience which 
prevents a man from becoming narrow-minded and partial in the sense of 
being part of a man only; it is this concrete experience which prevents him 
from becoming a slave. In other words: you can be a free man, you can 
achieve and yet retain the dignity, the appearance, the speech of a free man 
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only if you are a dilettante. ‘Any occupation, art, science’, writes Aristotle, 
‘which makes the body, or soul, or mind ... less fit for the practice or 
exercise of virtue, is vulgar; therefore we call those arts vulgar which tend 
to deform the body, and likewise all paid employments, for they absorb and 
degrade the mind. There are some liberal arts quite proper for a free man 
to acquire,’ Aristotle continues, ‘but only to a certain degree, and if he attends to 
them too closely, in order to attain perfection in them, the same evil effect 
will follow’ — he will become a slave in mind, and soon in actual position as 
well. Just remember to what extent the academic profession makes slaves of 
its members, especially of the untenured ones, and also remember how 
greedy and intolerant those slaves become once they get a whiff of freedom, 
or what they think is freedom, viz., tenure. “The organisation of science’, 
writes Robert Merton on precisely this point, 
operates as a system of institutionalized vigilance, involving competitive co- 
operation. It affords both commitment and reward for finding where others 
have erred or have stopped before tracking down the implications of their 
results or have passed over in their work what is there to be seen by the fresh 
eye of another. In such a system, scientists are at the ready to pick apart and 
appraise each new claim to knowledge. This unending exchange of critical 
judgement [which can become quite nasty — vide The Double Helix, or the 
reaction to Velikovsky], of praise and punishment, is developed in science to 
a degree that makes the monitoring of children’s behaviour by their parents 
seem little more than child’s play.° 


There are, of course, wandering minstrels who try to bewitch the onlookers 
by praising the beauties of science, the joys of discovery, the essentially 
human character of the search for knowledge and truth — or whatever 
other titles they choose for their arias. I am afraid they are singing about a 
time that has long gone by, and their songs are not melo enough to let 
us forget the present squalor. 

To sum up: experts today are excellent, useful, irreplaceable, but mostly 
nasty, competitive, ungenerous slaves, slaves both in mentality, speech, and 
in social position. 


Now, what I have said so far is only one side of the matter and, although 
quite depressing, it is the most innocuous one. It is quite depressing to see 
with what fervour thousands of young people throw themselves into special 
subjects where they are trained and trained and trained by receiving now 
punishment, now a pat on the head until they are hardly distinguishable 
from the computers whom they want to approach in efficiency ~ except 
that being human they have to add self-righteousness, lack of perspective, 
Puritanism, and atrocious professional jokes to what they are pleased to call 


5 R. K. Merton, ‘Behavior Patterns of Scientists’, reprinted in his The Sociology of Sctence 
(Chicago: University of Chicago Press, 1973), p. 339. 
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the various steps of their reasoning. Now, the peculiar situation in which we 
find ourselves today is that these inarticulate and slavish minds have 
convinced almost everyone that they have the knowledge and the insight 
not only to run their own playpens, but large parts of society as well, that 
they should be allowed to educate children, and that they should be given 
the power of doing so without any outside control and without supervision 
by interested laymen. One of the most basic elements of the scientific 
ideology (and of expert ideology in general) is that only a scientist can 
understand what a scientist is up to and that only a scientist can decide 
how a scientist should be employed. For example, only a scientist can know 
how his subject should be taught and only he knows how important it is 
when compared with other subjects. It is this demand of the experts which 
I want to examine in the rest of my paper. Should we allow a bunch of 
narrow-minded and conceited slaves to tell free men how to run their 
society? What arguments do they have to demand such meekness from us? 
What arguments do they have to demand not only that their own particular 
business should be exempt from inspection by non-experts (though, of 
course, it should be financed by them), but also that their religion should 
become a state religion and that the education of the young should be left 
in their hands entirely? What arguments do they have to support their 
impudent demand that evolution should replace Genesis as a view of man 
and why are there theologians who try to redefine their subject so that no 
clash with science can ever arise? Has it been proved that scientific theories 
are more correct than anything that follows from a literary interpretation 
of the Bible? What are the proofs? Let us see! 


One decisive step in the development of science was the so-called scientific 
revolution of the sixteenth and seventeenth centuries. There are still many 
people who believe that this event was the result of a radical empiricism 
and who think that it occurred only because one man decided to eliminate 
views not in agreement with observation and reasonable generalizations 
therefrom. Hardly anyone is prepared to admit that Copernicus might 
have been in greater trouble than the Aristotelian—Ptolemaic cosmology 
and that his views might have succeeded because of ad hoc changes in the 
evidence, specious arguments, and a lot of hot air. Galileo’s strong faith in 
Copernicus, his ebullience, his propagandistic ability, his willingness to 
cheat played a decisive role in the battle that was about to begin. It is 
interesting to see how suspicious Galileo is of experience and how often he 
prefers an interesting and intriguing Aunch to a clear and straightforward 
observation. His suspicion has various sources. It is connected with the fact 
that experience played a role in the magical tradition which he despised. 
Agrippa, Trithemius, the legendary Faust — they all point out that reason 
has its limits and that it must on occasion be supplemented by a mysterious, 
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magical, but still quite trustworthy source, viz.: experience. Homal lotr: 
are called occult forces’, writes Agrippa in his De Occulta Philosophia, for 
their causes are hidden from us; human reason cannot examine them in all 
directions and this is why philosophers have learned them from experience, 
not from deep thinking...” Alchemy<,> which deals with occult see is 
firmly empirical. And so is the art of discovering witches. Asked whether 
his ability to find witches under the most difficult and trying ee neces 
‘proceeded from profound learning, or from much reading of learne 
authors’, Master Matthew Hopkins, most excellent, most wise, ang most 
terrible witchfinder General of the forties (the sixteen-forties) replies: From 
neither or both, but from experience which though it is meanly esteemed of, is 
yet the surest and safest way to judge by’ (The Discovene of Witches, Answer 
Three). Here we are already approaching Bacon whose empiricism has 
much in common with the magical tradition but who is also influenced by 
the Lutherans and by their search for a firm foundation of the faith. This is 
easily seen from passages such as the following: 

We have now treated of each kind of idols and of their qualities, all of which 

must be abjured and renounced with firm and solemn resolution, and the 

understanding must be completely freed and cleared of them, so that the 


access to the kingdom of man, which is founded on the sciences, se! 
resemble that <to> the kingdom of heaven, where no admission is concede 


except to children. (Novum Organum, §68) 


Such magical and enthusiastic types of empiricism which Kien 

thought from a large area of knowledge are viewed with considera 
suspicion and distaste by Galileo, both in his early works on motion, an ; 
later on (remember that he rejects the moon-theory of the tides because ‘ 

its astrological flavour, despite the existing evidence). He even rejects a 
sober empiricism of Aristotle, the only empirical philosophy, incidenta Ys 
that has ever been developed in a rational way. Aristotle explains what 
experience is, and he gives reasons why it should be regarded ch a 
foundation: experience, according to Aristotle, is what we perceive under 
normal circumstances, with our senses in good order, and what we then 
describe in an idiom that is familiar to all. It is trustworthy because man 
and the universe are attuned to each other, because they are in harmony. 
The harmony is not denied by Galileo, but he doubts that it can help us to 
discover the basic laws of the world we live in. The phenomena which we 
perceive depend on those universal laws, but they also depend on the 
special conditions which make them appear. For example, our ee 
of the stars depends on the properties of light, on the conditions of the 
terrestrial atmosphere, as well as on the idiosyncrasies of our senses. 
Similarly, our perception of celestial motion depends on the actual ae 
of the stars, on the special conditions of our observation platform, the 
earth, and again on the idiosyncrasies of the senses. It is therefore necessary 
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to analyse the phenomena, to subdivide them, and to subtract from them 
what is due to the special conditions of their origin. 

This analysis is carried out by Galileo with great theoretical skill, and its 
results are presented and defended with even greater forensic talent. 
Galileo himself soon takes the Copernican cosmology for granted. Hence, 
one boundary condition of the analysis which he sets himself and which 
influences his research in dynamics and in optics is that it must lead to the 
Copernican universe. It is this boundary condition and not any profound 
and complicated experimental work which is responsible for the gradual 
change of his dynamics from an interesting type of impetus theory into a 
wholly new account where motion, and even the motion of a large and 
sluggish piece of matter like the earth, can occur without any moving force 
whatever. The boundary condition also leads to a redefinition of dynamic 
terms with the consequence that observation now ceases to conflict with 
Copernicus. All these changes are purely ad hoc. Moreover, they break the very 
close connection between observation and theory that was characteristic of 
the Aristotelian philosophy; observation and theory drift apart, leaving a 
sizeable chasm between them. The chasm is noticed and filled partly by the 
promise of further research, partly by spurious experiments, partly by an 
appeal to what ‘the reader surely knows but has forgotten’ (a phrase that 
occurs rather frequently in the Dialogue), partly by reference to new, 
surprising phenomena which, though puzzling in themselves and without 
any theoretical explanation yet seem to fit perfectly into some of the vacant 
places. And now Galileo reverses the whole procedure, he starts from facts, 
plausible conjectures, adds further facts, appeals to the reader’s common- 
sense until the Copernican doctrine arises as an almost inescapable 
conclusion. This is a fascinating performance to watch, for it shows that 
science at its best demands all talents of man, his critical sense, as well as 
his literal ability, his prejudices as well as his caution, his arguments as well 
as his rhetoric, his honesty as well as his will to deceive, his mathematical 
ability as well as his artistic sense, his modesty as well as his greed, — it 
shows that science at its best demands all these talents and ennobles them 
by making them an essential part of the movement toward a. better 
understanding of our material and intellectual condition. Today we can 
give some reasons why such an opportunism has always a chance to 
succeed. A cosmology and the existing evidence may be out of phase in the 
sense that the evidence depends on ancient views while the cosmology is a 
step forward. In this case the cosmology will be in trouble, not because it 
does not represent the truth, but because the customary measure of the 
truth — the evidence — is contaminated. This being a possibility it is quite 
legitimate to divert attention from the evidence, to make propaganda for 
an apparently refuted view, to reinterpret the evidence in its light, and to 
transfer the general enthusiasm for observations to the changed evidence. 
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This is the heroic time - se ae oud eereaeene 
. whe 
ta a 
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special ways of obtaining knowledge, and — they aera y aes 
using these special ways. Experience may be Baas oa pone 
emphasized by the hermetic tradition (see the ee: Bere 
above) and by the altogether different tradition of cri ae sc saaaieee 
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next, and from one piece of research to another. Galileo on occasions acts 
like an empiricist while on other occasions he seems to be a tough-minded 
rationalist with no concern for observational results. Newton proceeds very 
differently in his research on celestial mechanics and in his research on 
optics. Compare Newton with Hooke, and you will see the variety of 
attitudes and of styles that existed in the Royal Society toward the second 
third of the seventeenth century. So, looking at the actual historical 
situation we see that science was advanced in many different ways and that 
scientific problems were attacked by many different methods. In practice 
the only principle that is constantly adhered to seems to be: anything goes. 
Nor is it difficult to understand why this should be so. A scientist finds 
himself in a complex historical situation. There are observations, attitudes, 
instruments, ideologies, prejudices, errors, and he is supposed to improve 
theories and change minds under the highly individualized circumstances 
created by the interplay of all these factors. Instruments as well as people 
must be coaxed into giving the proper response, taking into consideration 
that no two individuals (no two scientists; no two pieces of apparatus; no 
two situations) are ever exactly alike and that procedures should therefore 
be allowed to vary also. In many ways a good scientist has to be like a 
politician who possesses an intuitive grasp of the objective situation and of 
the mood of his audience, and who has to make the best of both if he wants 
to get his views across. Or he is like a prize-fighter who tries to discover the 
idiosyncrasies, the weaknesses, the advantages, the special moves of his 
opponent in order to be able to adapt his style to them. Considering the 
complexity of the world he lives in, this eclecticism of the scientist, this 
‘ruthless opportunism’ (Einstein), is not Just an expression of human 
inconstancy and folly. It is the only type of behaviour that has a chance of 
succeeding. 
Now it is interesting to see how great scientists, while intuitively adopting 
a methodological opportunism, or anarchism of this kind almost always act 
as if they had followed a specific and well-defined method. We have already 
described the case of Galileo. He changes ideas, bends concepts, reinter- 
prets laws and observations to fit the Copernican view; he uses ad hoc 
hypotheses, but he also tries to create the impression that he has arrived at 
this view in a systematic manner, relying now on mathematics, now on 
observation, now on simple and straightforward commonsense. The case of 
Newton is even clearer, for he spells out the methodology that has allegedly 
guided him in his research. There are three different levels: phenomena, 
laws, hypotheses. These levels are distinct, and must be kept distinct. 
Hypotheses must never interfere with the phenomenal level, nor must they 
be used either to suggest, or to constitute laws. Laws are derived from 
phenomena, and are explained with the help of hypotheses. All this is 
familiar stuff, especially for those who have read Nagel’s Structure of Science 
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(London: Routledge, 1961). But Newton not only preaches era 
he also presents his results in a form that perfectly fits oe ty da 
research he recommends. He thereby convinces everyone oe the ] 
is 1 a scientis 
hypotheses is indeed the only way for 
from phenomena to laws to hyp ane ee 
ienti ither tries to proceed in this ma she t 
to follow. Every scientist now e1 reareaut 
i ena and looking for suitable ? 
to find laws by collecting phenom g for suit a 
i this way, no matte 
i tory of his discoveries 1n 
or he tries at least to tell the s 
imsi ts. There arises 
irrati 1 the actual sequence of even 
how irrational and whimsica eque uae 
i i ia when a scientist does one thing ; 
then a period of schizophrenia : a 
i ther.’ Not everyone can live s 
and believes, that he does ano ee 
i j t one experiment after ano 
life, and many people just carry ou a 
forthe best. Some of them make valuable contributions not sone they 
t because any 
ly correct method after all, bu 
have found the one and only tore 
method, as we have said (including the silly method of panes 
experuaene) has a chance of producing results. As ca ae 7 : 
i tt i 
it also becomes more and more difhcu 
becomes more complex, it a i 7 
into the simple Newtonian pattern. The pattern deni dissolves are 
i i isti ts. For example, 
i ly vague and ritualistic statemen 
replaced by increasingly eee 
i d the more general notion of exp 
notion of a phenomenon an es 
i i i ontain almost any law and a 
widened so that in the end it can c ntair Hae 
i i the scientific method is more comp 
hypothesis. One realizes that ae 
ne one had thought, and that it cannot be captured by a ie a 2 
i i 1 i that ther 
i difficulties one still believes 
rules. Yet, despite all these eves ca 
cones like a method, but one now assumes that it : ae in t : 
i immersin 
i i and that it can be absorbed by 
ongoing process of science, that it can be rb ee 
oneself in the process, and by participating in It ina ee of ee ats 
i n 
i i is thi th of a hidden method rather tha 
faithful conformism. It is this my eee 
i ture of science that underlies p 
sound evaluation of the na tlies : 
demand for special powers, that supports his claim that scientific ces 
has sufficient authority to resist and eliminate any extrascientific ideas. 


i ine: * i Empiricism’ in R. E. 
7 For historical examples <see> the following essays of mine: ‘Classical Emp 


ar f 
d.) The Methodological Heritage of Newton (Oxford: Blackwell, 1o70), Saaecn 
rae m’ in R. G Colodny (ed.) Beyond the Edge of Certainty (New Jersey: en i Z 
ote Bobi: of Empiricism, Part IT’ in R. G. Colodny (ed.} The Aisas a re at 
Seu ti Theories (Pittsburgh: Pittsburgh University Press, 1970); ‘Against Me eee 
Rad e nd §. Winokur (eds.), Minnesota Studies in the Philosophy of ae : aed 
(inmegpali University of Minnesota Press, 1970). These essays deal saa , Rae ane 
and with Galileo. Kuhn and his collaborators have pe ne eae eae ane 
a ee ane gio T'S. Kul, J Le Heilbron, P Forman and L. Allen, Sowces forthe 
es aan Physics. An Feventiny and Report (Philadelphia: American alae 
Sac 1967), as well as Paul Forman, “The Discovery of the Re ees ye : a 
Cr stals: A Critique of the Myths’, Archive for the History of the Exact : a ce ie : ae 
387) and John L. Heilbron and Thomas S. Kuhn, ‘The Genesis 0 

Historical Studies in the Physical Sciences, vol. 1, 1969, pp. 211-90. 


EXPERTS IN A FREE SOCIETY 125 


Now this myth could prevail only as long as science seemed to be perfect 
and free from error, as long as there were only minor disturbances, minor 
corrections, but no major breakdowns. For such disturbances could always 
be ascribed to inattention or use of the improper method, and besides, they 
were soon forgotten and eliminated from the official histories of the subject. 
These histories were, and still are success stories, reports of an uninter- 
rupted flood of discoveries and additions to a solid bulk of knowledge that 
is occasionally subjected to minor corrections, but which is essentially 
sound and invulnerable. 

The situation changes drastically with the scientific revolution of the 
twentieth century, with the arrival of the quantum theory and the theory of 
relativity. For it now turns out that a great and successful scientific world 
view can be entirely wrong and that it might be necessary to replace not 

just a constant, or a peripheral law, but fundamental concepts one had used 
for describing the most common and the most easily observable events. 


Turning back to history with this new insight one realizes that the official 
success story was but the result of wishful thinking, that science has always 
progressed through catastrophes and intellectual upheavals, and that not a 
single scientific theory is free from serious trouble. There is no method, and 
there is no authority. Of course, there still remains an almost religious faith in 
the excellence of science and in the supremacy of its results. But it is clear 
that a free society will have to treat this faith like all other beliefs, such as 
astrology, or black magic; it will guarantee its adherents freedom of 
expression, but it will not grant them any of the special powers they would 
so dearly love to possess. 

But is it not utterly foolish to adopt such an attitude? Is it not clear that 
science has produced innumerable valuable results while astrology has 
produced nothing? Is it not safer in the case of serious illness to trust the 
Judgement of a physician rather than the judgement of a witch, and should 
physicians not therefore receive a special position in our society? Was it 
black magic or physics that brought man to the moon and, if the former, 
has not therefore physics proved its case and acquired the right for special 
treatment? These are the questions which are thrown at the impudent 
critic who dares to suggest that a scientist is but a citizen and that whatever 
special rights he obtains must be based on the judgement of other citizens, 
laymen included. It is not difficult to reply to these questions. 

To start with, it is not suggested that a hospital should employ qualified 
physicians side by side with witches, or that the space programme should 
consult experts in levitation as well as physicists and astronomers, giving 
them the same authority. What is denied is that a judgement of this kind 
should be left in the hands of the experts entirely, and that laymen, or 
experts of a different kind (experts in black magic, for example) should not 
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have any say in the matter. A hospital serves a community, and so ee 
be left to the members of this community, experts and laymen alike, to 
come to a decision. Besides, experts are a prejudiced party in the dispute, 
they want to get jobs which are respectable and well paid, st so sas 
naturally they will praise themselves and condemn others. Their ideas a 
therefore be balanced by the ideas of outside observers. Will these outside 
observers have sufficient insight into a complex sian to be able to go 
to a useful conclusion? The reply is that scientists don’t have such insight 
either, they often disagree on fundamental matters, and periods of ace 
ment may be due to a large dose of conformism rather than to a share 
truth. It is quite customary to let a patient, or the relatives of a aia 
make a decision about a complex operation not because they have ae 
knowledge, but because they are the concerned party and nee the 
responsibility should be left to them. On the larger scale the se ion : 
exactly the same. Only, it is not just a matter of responsibility that is a 
stake here. Special professions often have a special and quite eae a 
of their subject matter. Physicians deal only with certain aspects a 
they concentrate on the physical side and so it is quite possible a ay ey 
lack knowledge that has been assembled by some non-professionals. Para- 
celsus learned from witches, Galileo learned from gunners and carpenters, 
Edison and the Wright brothers succeeded despite the aa are 
contemporary science and nobody can say that this process of learning - 
come to an end or that there are no further discoveries to be made outside 
a certain profession. Also, the need to communicate with laymen, to 
explain to them their particular business and the reasons for the ae 
they hold will force the experts to speak more simply; it will ce ce) 
relearn a language which they have almost forgotten and which they have 
replaced by an ugly and narrow-minded idiom. It will make their rae 
more humane; it will make them more humane. All these are desira ; 
developments — but they will occur only if we abandon the great He 
unreasonable reverence and virtual fear we have of experts and adopt 
instead the more sensible view that experts are humans just as we are; oe 
they have therefore the ability to produce bright ideas and the relate 
ability to commit grievous mistakes. 


6 


Philosophy of science: a subject with a great past 


(1) While it should be possible, in a free society, to introduce, to expound, 
to make propaganda for any subject, however absurd and however 
immoral, to publish books and articles, to give lectures on any topic, it must 
also be possible to examine what is being expounded by reference, not to the 
internal standards of the subject (which may be but the method according to 
which a particular madness is being pursued), but to standards which have 
the advantage of being simple, commonsensical, and accepted by all. Using 
such standards as a basis of judgement we must confess that much of 
contemporary philosophy of science and especially those ideas which have 
now replaced the older epistemologies are castles in the air, unreal dreams 
which have but the name in common with the activity they try to represent, 
that they have been erected in a spirit of conformism rather than with the 
intention of influencing the development of science, and that they have lost 
any chance of making a contribution to our knowledge of the world. (The 
medieval problem of the number of angels at the point of a pin had some 
rather interesting ramifications in optics and in psychology. The problem of 
‘grue’ has ramifications only in the theses of those unfortunate students 
who happen to have an engruesiast for a teacher). This is my opinion. Let 
me now give some reasons for it. 

(2) The scientific revolution of the sixteenth and seventeenth centuries is 
characterized, among other things, by a close collaboration between 
science and philosophy. This is a direct consequence of the way in which 
science was debated both in antiquity and in the Middle Ages. The reaction 
against ‘medieval science’, which in many cases was but a reaction against 
certain petrified aspects of it, leads to the development of new philosophical 
principles. It does not lead to a split between science and philosophy. The 
new philosophy that is being gradually developed is of course used to 
expose and to remove the hardened dogma of the schools. However, it has 
also a quite decisive role in building the new science and in defending new 
theories against their well-entrenched predecessors. For example, this 
philosophy plays a most important part in the arguments about the 
Copernican system, in the development of optics, and in the construction 
of a new and non-Aristotelian dynamics. Almost every work of Galileo is a 
mixture of philosophical, mathematical, and physical principles which 
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collaborate intimately without giving the impression of incoherence. This is 
the heroic time of the scientific philosophy. The new philosophy is not 
content just to mirror a science that develops independently of it; nor is it so 
distant as to deal just with alternative philosophies. It plays an essential role 
in building up the new science that was to replace the earlier doctrines.' 
(3) Now it is interesting to see how this active and critical philosophy is 
gradually replaced by a more conservative creed, how the new creed 
generates technical problems of its own which are in no way related to 
specific scientific problems (Hume), and how there arises a special subject 
that codifies science without acting back on it (Kant). One can Gaston 
too much simplification, that the change is essentially due to Newton. 
Newton invents new theories, he proposes a radically empiricist method- 
ology, and he claims that he has obtained the former with the help of the 
latter. He supports his claim by a manner of presentation that seems indeed 
to suggest, at least at first sight, that his optics and his celestial mechanics 
are the perfect results of a perfect method perfectly applied. Having 
convinced most of his contemporaries, he creates additional support both 
for his science (it has been obtained in a methodologically sound way and 
must therefore be free from major mistakes) and for his methodology (it has 
led to perfect scientific results and must therefore be the correct method).” 
Of course, his presentation is quite misleading, it is full of holes, fallacies, 
contradictions, and he himself violates every single rule he proposes. Yet it was 
influential enough to have blinded scientists, historians (including some 
very recent students of the history of optics, such as Westfall), and 
philosophers alike.? ‘Experience’, from now on, means either the results of 
Newton’s experiments as described by him (optics), or the premises of his 
deductions (celestial mechanics), but it also means, by virtue of Newton’s 
connecting manoeuvre, the safe, irrevocable and gradually expanding basis 
of scientific reasoning. Small wonder that thinkers who seemed to sense a 
flaw but who lacked either the patience or the talent to combine their 
critical intuition with spectacular scientific discoveries were not heard, and 
were increasingly isolated.* To survive, they changed their target from 
science to philosophy and thus created (or, rather, continued — for there 


1 For details concerning Galileo and his difference from Descartes and Bacon, see my essay 
‘Bemerkungen zur Geschichte and Systematik des Empirismus’ in Paul Weingartner (ed.), 
Grundfragen der Wissenschaften und thre Wurzeln in der Metaphysik (Salzburg: Anton Pustet, 1966). 

2 The development in the quantum theory from 1927 to about 1955 was of exactly the same 
kind. 

3 For optics see Goethe, Theory of Colours, which contains a very perceptive account of the 
ideological development just mentioned; V. Ronchi, Histoire de la lumiéere (Paris: Colin, 1956); 
A. 1. Sabra, Theories of Light from Descartes to Newton (London: Oldbourne, 1967); as well as my 
discussion of Newton in ‘Classical Empiricism’ in R. E. Butts and J. W. Davis (eds.), The 
Methodological Heritage of Newton (Oxford: Blackwell, 1970). 

4 An exception was Faraday, but his background philosophy remained almost completely 
unknown. 
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was always a tradition that developed philosophy out of its own problem 
and with only the most tenuous relation to science) a self-sufficient subje : 
content with discussing its own problems. Science, on the other bane 
being separated from philosophy, had to rely on intuitions of a different 
and much more narrow kind. The possibility of a fundamental criticism 
became more and more remote. In this respect, too, the situation was 
surprisingly similar to the situation that exists in cerean parts of scien 
today.” However, there is one difference. The nineteenth centur oaueed 
one philosopher who was not prepared to accept the status es ane was 
not content to criticize science from the safe distance of a caceial subject 
either, but who proceeded to suggest concrete means for its chan Th 
nineteenth century produced Eynst Mach. Ooo 
(4) Ernst Mach’s ‘philosophy”® contains a general criticism of the science 
of his time, including the house philosophy of the contemporary New- 
tonians, and a philosophy of science that completely abandons the idea ofa 
foundation of knowledge. The criticism and the positive views are ill 
strated by his work in the history of science where factual and epistem lo- 
gical considerations are once more merged in perfect iaeea aa ‘he 
are given strength by the exhibition of shortcomings right in the centre se 
the lost advanced theories of the nineteenth century. The criticism and 
Mach S OWN positive suggestions have been extremely fruitful, both in the 
sciences and in philosophy. In science Mach’s suggestions tive contributed 
to the development of the general theory of relativity and they pla 
essential role in more recent discussions, now that interest in eet 
relativity has been revived. They had also a decisive influence ae He s 
beneficial, on the founders of the quantum theory (even Schrodin er . 
ec ats to say, quite emphatically: ‘Aber wir koennen doch sieht ate 
‘ : ; 
oe zurueckgehen!’). In philosophy it was a different story, as will be seen 
In order to understand Mach we must distinguish most carefull (and 
ee than Mach himself did on various occasions) Send. his 
ae Lied ae and the more specific hypotheses he used as starting 
A general methodology is independent of any particular assertion about 
the world, however trivial, and however obvious. It is supposed to provide 


> The similari in vi 
similarity becomes even greater in view of the fact that the famous chocolate-layer-cake 
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a point of view from which all such assertions can be judged and examined. 
It will not assume a dichotomy between an objective world and a perceiving 
subject who explores the world (using his mind and his senses) and 
gradually increases his knowledge of it. Such a dichotomy is presupposed 
by almost all science, it is the instinctual basis of everyday behaviour (at 
least in Western societies), and it has been professed with almost religious 
fervour by thinkers who otherwise pride themselves on having made 
criticism a principle of science and of philosophy. Yet — is it not possible 
that this view is mistaken? Is it not possible that it neglects or misrepresents 
phenomena of an intermediate nature which show that the boundary is 
rather ill-defined and perhaps altogether non-existent? And if we admit this 
possibility, must we not ask ourselves how such a failure of realism can 
possibly be detected without relying on realism in the process? At this point 
recourse is usually made to sensations, and this 1s quite appropriate if the 
existence of sensations, bundles of sensations, lawful connections between 
sensations, is regarded as an alternative hypothesis rather than an eternal 
measuring stick of any subject that is not explicitly about sensations. For 
just as the existence of the real world is a topic for critical discussion, in the 
very same manner the existence of sensations is a topic for critical 
discussion. General methodology, therefore, must refer neither to the one 
nor to the other (although it may provide rules for playing them off against 
each other) and, indeed, no such reference is made by Mach. According to Mach 
the task of science is to find simple and regular connections between 
elements. Let us analyse the various parts of this assertion. 

(5) All regularity, says Mach, is imposed, or constructed, yet it never fits 
all relevant cases. This assertion is not entirely without content. It is 
assumed that there exists a domain where regularities are produced and 
another domain which has idiosyncrasies of its own and which can never 
be fully comprehended, or tamed, by the imposed laws. Every rule, every 
law, even the most precise formulation dealing with events carefully 
prepared is bound to have exceptions, and even a perception which at first 
sight seems perfectly symmetrical loses this symmetry on closer inspection. 
This idea of the two domains comes forth very clearly in passages such as 
‘What is constant, the rule, a point of departure does not exist except in our 
thinking’, which have a decidedly Kantian flavour.’ ‘It is we who glue 
things together, not nature.’® This seems to push us irrevocably toward a 
theory of sensations but it does not, for the elements which are related in this 
more or less regular manner are carefully distinguished from sensations. 
Speaking of sensations, Mach says quite explicitly, already entails acceptance of 


7 Notebook II, February 1882, p. 82, quoted from Hugo Dingler, Die Grundgedanken der 
Machschen Philosophie (Leipzig: Johann Ambrosius Barth, 1924). 
8 Notebook I, May 1880, p. 58: ‘Nur wir kleben zusammen, die Natur nicht’. 
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a one-sided theory.? Elements are not sensations. They are not perceptions 
either, for perceptions are rather complex entities, containing memories 
and attitudes as well as ‘natural habits’!° of the human species. They are 
certainly not material objects. They are open places, to be filled and refilled by the 
results of research. All that is asserted is therefore that complexes consisting of 
elements which may in turn be complexes (though perhaps complexes of a 
simpler kind, at least at a particular stage of knowledge) are assembled into 
higher units whose stability is always in question and may be upset either 
by new theoretical procedures, or by a change of our ordering habits, or by 
the realization that essential things have been left out, or by a change the 
elements, and so on. Now if we want to remove as many particular 
assumptions as possible, if we want to arrive at truly general methodology, 
then we must abandon this opposition between an ordering mind and ain 
ordered material also and must restrict ourselves to stating a development of 
prima facie simple elements which arrange and rearrange themselves 
dissolve and recombine in different patterns, a view that has great aninae 
with what is explained in Hegel’s Logik (except that it does not contain the 
more specific hypothesis of modified preservation).!! 

Now research proceeds by first filling this general scheme with more 
specific content and then developing consequences, always remaining 
critical of the particular hypotheses used. The hypothesis to which Mach 
appeals rather frequently identifies the elements with sensations. This 
hypothesis plays an important part in Mach’s criticism of contemporary 
physics and philosophy. But it is never regarded as being above criticism. It 
functions rather like, let us say, the principle of Lorentz invariance<,> 
which is constantly used for the criticism of theories without being itself 
exempt from criticism. 

That sensations cannot be an absolute basis for Mach becomes clear 
from the very title of his book The Analysis of Sensations. Sensations are to be 
analysed. The complexity that hides behind the simple appearance is to be 
discovered and reduced to other and perhaps as yet unknown elements. 
These new elements are again in need of analysis, ‘they must be further 
examined by physiological research’,'? and so on. The hypothetical 
character of sensations also becomes clear from Mach’s attempt! to put 
them in their proper place and to free science from their dominance. In 


ae ; F E ens spe ote at 
= aber in deisem Namen (‘sensations’) schon eine einseitige Theorie liegt, so ziehen wir vor, 
urzweg von. Elementen zu sprechen ...’ Analyse der Empjfindungen (Jena: Gustav Fischer, 1900), 
p. 15, italics in the original. : 
10 Ibid., p.137. 
i : : 
For details see Section 3 of my essay ‘Against Method’ in M. Radner and S. Winokur (eds.) 
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debates with Hugo Dingler whom he praised in the Foreword e the 
seventh edition of his Mechanik he admits to being a On -erpINCeE ora 
‘not-only-empiricist’,'* and he follows with interest Dingler s ead 
attempts to eliminate experience from applied geometry. This partia anti- 
empiricism of Mach (which in truth is nothing but his ree 
applied to the empiricist ideology) is a fascinating topic for research, i 
Now having adopied a particular cosmological hypothesis which seems plausi : 
to him (elements are sensations) he applies it, and introduces the principle 
that science should contain only such concepts which can be connected 
with sensations. (It is useful to again compare this principle with the 
principle that scientific theories should be Ahora bt inwarany): But = is 
interesting to see that he never relies on this empirical criticism alone. 
Since the use of sensations is based on a hypothesis it is necessary to check 
it at every point by independent arguments. The objections to absolute 
space and to atomism are a case in point. ‘eat 
Absolute space is nonempirical, it cannot in any way be connected wi 
sensations. Are there perhaps reasons which nevertheless force us to adopt 
it? There is Newton’s bucket argument. This argument 1s invalid not 
because it makes appeal to things which are not related to sensations, but 
because it rests on a false assumption. Centrifugal forces, it is said, arise 
even if there is no material around with respect to which rotation can be 
asserted. This is untrue, for there are the fixed stars. If one now asserts that 
the fixed stars have no influence one asserts what has to be shown, viz., that 
centrifugal forces are not due to a particular relation to the rest of the 
universe. In this form the argument is circular in addition to yielding a 
metaphysical conclusion. Is it perhaps possible to decide the question by 
experiment? In order to advance in this direction Mach develops an 
alternative theory of his own in which inertial forces depend on the presence 
of matter and can be changed by the movement of lanes neighbouring 
masses (Friedlander’s experiments were entirely in Mach’s spirit). This 
alternative theory still survives and is now in the centre of discussion. 
Mach’s criticism of the atomic theory is another example of the way in 
which he combines his sense-data hypothesis with other, and more 
concrete, arguments. Again the metaphysical criticism 1s supported by 
difficulties of the existing atomic theories (reversibility objection; recurrence 
objection; stability of the atom). There is no reason to discredit Mach for 
his unwavering opposition to atoms.!> For the mechanical atom of the 
nineteenth century has indeed disappeared from the scene. 


\s i ie Grundgedanken der Machschen Philosophie, p. 61, footnote. it 

19 Thee the belief that Mach changed his mind in the last few years of his life a ee he 
finally accepted atomism. This is based on a story told by Ernst Mayer, the head of the - jum 
Institute in Vienna at the time, who showed Mach a scintillation screen and reports eas 
saying, ‘Jetzt glaube ich an die Atome’. There is no reason to doubt Mayer’s story (Mayer was an 
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(6) To sum up: Mach develops the outlines of a knowledge without 
foundations. He introduces cosmological hypotheses as temporary measur- 
ing sticks of criticism. The cosmological hypothesis he appeals to most 
frequently assumes that all our knowledge is related to sensations. Using 
this hypothesis he criticizes physical theories such as the atomic theory and 
Newtonian mechanics. The cosmological criticism is strengthened by a 
more specific examination and by the suggestion of alternatives. In this way 
Mach achieves unity between science and philosophy that had been lost as 
the result of the dominance of Newton’s physics and of his philosophy. 

(7) The unity is achieved and is at once lost again by the empiricist 
successors of Mach. No longer is there a combined effort to criticize and to 
improve physics, nor is the critical attitude retained that was such an 
essential part of Mach’s research. It is quite impossible to narrate and to 
explain all the developments which led from Mach through the Vienna 
Circle (plus the Berlin group, plus the Scandinavian groups, and so on) to 
the contemporary situation. Here is a fascinating field of study for the 
historian of ideas. All I can do in the present short note is to make a few 
scattered remarks and to formulate some questions. !® 

The first and most noticeable change is the transition from a critical 
philosophy to a sense-data dogmatism: elements are replaced by sensations not 
just temporarily, and as a matter of hypothesis, but once and for all. 
Sensations are regarded as the solid foundation of all knowledge. It would 
be interesting to know how this replacement came about and how it 
happened to be connected with the name of Mach. Dr Laudan has a 
simple suggestion and I am inclined to follow him (in the history of ideas 
the profound ideas are not always the best ones): Mach was either not read 
at all or read with little care. As a result the important distinction between 
basic philosophy and special hypotheses was never discovered, let alone 
understood. Besides, the end of the nineteenth century teems with sensatio- 
nalistic philosophies. Of course, there were also more tolerant philosophies 
(Neurath; Carnap), but they never got beyond the abstract statement that 
the selection of an observation language (sense-data language; physical- 
thing language) was a matter of choice. There was never any analysis of the 


honest man). But there is much reason to doubt the interpretation that is usually put on it (this has 
been pointed out to me by Dr Heinz Post of Chelsea). In itself the story is rather implausible. 
Why should Mach be convinced by a peripheral phenomenon such as the scintillation screen? 
There is also the fact that the optics which was published after the incident [the reference is to 
Mach’s Die Prinzipien der physikalischen Optik, historisch und erkenntnispsychologisch entwickelt (Leipzig: 
Johann Ambrosius Barth, 1921), translated as The Principles of Physical Optics: An Historical and 
Philosophical Treatment (New York: Dover, and London: Methuen, 1926) (Ed.)] shows him as 
hostile to atoms as ever. Dr Post assumes that Mach’s reaction was simply the reaction ofa kind 
man to an enthusiastic (and rather deaf) demonstrator. 

Dr Laudan is now studying the history of the early Vienna Circle and he has already 
arrived at some very interesting results. The following brief sketch is influenced by some of 
these results, though it is written much more carelessly than Dr. Laudan would dare. 
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concrete steps and of the concrete arguments which might favour one 
choice rather than another.!? Jn practice one assumed that a certain language 
was given and proceeded to discuss, reform, evaluate theories on its basis. 
And it did not last long, and the abstract principle of tolerance was 
abandoned also and was replaced by a more restrictive philosophy. 

Secondly, criticism of setence is replaced by logical reconstruction which, in 
plain English, is nothing but a highly sophisticated brand of conformism. 
This development is partly connected with the first: if sensations are the 
foundation of knowledge, then the chains which connect, say, Maxwell’s 
equations with the basis should be clearly exhibited and should be 
formulated as precisely as possible. Having found a reformulation of the 
chains one hoped to be able to rewrite the equations themselves, using the 
same precise language. Now there did exist a language which seemed to 
provide ready translations for mathematical formulas, viz., the language of 
Principia Mathematica. The logical reconstruction of science therefore 
amounted to the attempt to rewrite science in PM and to clearly exhibit all 
the links with the ‘basis’. 

Now an attempt of this kind may be understood in at least two different 
ways; critically: what cannot be reconstructed in this fashion must be 
eliminated; conformistically. what cannot be reconstructed in this way shows 
that the methods of reconstruction are faulty and must be revised. The 
critical version survived for some time — for had not Mach changed science 
by using a vague form of the verifiability principle and was not the theory 
of relativity the glorious result of this newly found philosophical method? 
But being isolated, and without help from more specific arguments (no one 
thought of inventing more concrete criticisms in addition to the arguments 
flowing from the reconstruction program), the verifiability criterion lacked 
strength to survive a showdown with science. In his famous debate with 
Planck Mach refused to revise his view of science just because it differed so 
much from the actual thing. Science has become a church, he said, and I 
have no intention <of being> a member of a church, scientific or otherwise. 
I therefore gladly renounce the title of a scientist: “Die Gedankenfreiheit ist 
mir lieber’.!9 He argued from a strong position having both a plausible 
cosmological hypothesis and specific difficulties of the existing science on 
his side to prove his point. Not a single positivist was bold enough to wield 
the verifiability criterion in the same spirit. Driesch was criticized, yes, but 
this was a rather trivial case. There was no attempt to cut physics down to 
size in a similar manner. As a result the idea of a logical reconstruction 


17 T have discussed such arguments in a particular case in sections 5-10 of ‘Against Method’. 

18 For a sketch of this development see my essay ‘Explanation, Reduction, and Empiricism’ in 
H. Feigl and G. Maxwell (eds.), Minnesota Studies in the Philosophy of Science, volume Hl 
(Minneapolis: University of Minnesota Press, 1962). 

'9 Zwei Aufsdtze (Leipzig, 1919). 
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became conformistic. The task was now to correctly present rather than to 
change science (it did not take long and this attitude was extended to the 
language of common sense also). 

(8) This task in turn was soon transformed into problems of a different 
kind, some of which were no longer related to science at all. Trying to 
imitate the scientific procedure (or what one thought was the scientific 
procedure), one started with the discussion of simple cases. Now a simple 
case, in this context, was not a case that looked simple when viewed from 
inside science. It was a case that looked simple when formulated in the 
language of Principia Mathematica. In addition one concentrated on the 
relation to the evidence, omitting all those problems and aids which arise 
from the fact that every single statement of science is embedded in a rich 
theoretical net and chosen to fit this net in one way or another (today a 
‘simple’ physical theory is a theory that is relativistically invariant). Now I 
do not wish to say that the properties of nets are not being discussed, for 
there is a large literature on precisely that point. All I wish to assert is that 
there exists an enterprise?? which is taken seriously by everyone in the 
business where simplicity, confirmation, empirical content are discussed by 
considering statements of the form (x) (Ax — Bx) and their relation to 
statements of the form Aa, Ab, Aa & Ba, and so on and és enterprise, I 
assert, has nothing whatever to do with what goes on in the sciences. There 
is not a single discovery in this field (assuming there have been discoveries) 
that would enable us to attack important scientific problems in a new way 
or to understand better the manner in which progress was made in the 
past. Besides, the enterprise soon got entangled with itself (paradox of 
confirmation; counterfactuals; grue) so that the main issue is now its own 
survival and not the structure of science. That this struggle for survival is 
interesting to watch I am the last one to deny. What I do deny is that 
physics, or biology, or psychology can profit from participating in it. 

(9) It is much more likely that they will be retarded. 

This can be shown both theoretically, by an analysis of some rather 
general features of the present state of the program of reconstruction, and 
practically, by exhibiting the sorry shape of the subjects (sociology; political 
science) which have made a vulgarized version of the program their chief 
methodological guide. I shall restrict myself to a brief discussion of two 
theoretical difficulties.?! 


20 Prominent textbook: 1. Scheffler’s The Anatomy of Inquiry (New York: Knopf, 1963). 

2! For more detailed analyses involving historical material the reader is referred to my essays 
‘Problems of Empiricism’ in R. G. Colodny (ed.), Beyond the Edge of Certainty (Englewood 
Cliffs, NJ: Prentice-Hall 1965); ‘Problems of Empiricism, I’ in R. G. Colodny (ed.), The 
Nature and Function of Scientific Theory (Pittsburgh: University of Pittsburgh Press, 1970); 
‘Against Method’; and my criticism of Nagel in the British Journal for the Philosophy of Science, 
vol. 17, 1966, pp. 237-49. : 
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The empirical model assumes a language, the ‘observation language’, 
that can be specified independently of all theories and that provides 
content and a testing basis for every theory. It is never explained how this 
language can be identified nor are there any indications how it can be 
improved. Carnap’s rule that the language should be used by a language 
community as a means of communication and that it should also be 
observational in the vague sense of containing quickly decidable atomic 
sentences is clearly unsatisfactory. In the sixteenth and seventeenth cen- 
turies a language of this kind would have included devils, angels, incubi, 
succubi, absolute motions, essences, and so on. Now this fact, taken by 
itself, is no objection against the scheme provided the scheme permits us to 
overcome devils in a rational manner. This is not the case. An observation 
language is a final standard of appeal. There are no rules which would 
permit us to choose between different observation languages and there is 
no method that would show us how an observation language can be 
improved.?? We may of course try to extract the devils from their observa- 
tional surroundings and to formulate a demonic theory that can be 
interpreted and tested on the basis of a different observational idiom. This 
procedure is arbitrary (why should we not invert our procedure and test 
Dirac’s theory of the electron on the basis of an Aristotelian observation 
language?). And it is excluded by the very same principles which make the 
model a judge of the empirical content of a notion (removing the observa- 
tional embroideries of a concept changes the concept). The model is 
therefore incomplete at a very decisive point. And in order to remove the 
impression that it needs the devil to exhibit this incompleteness we should 
perhaps add that the transition from the physics of Aristotle to the physics 
of Galileo and Newton creates exactly the same problems. Here we see 
very clearly how the transition is achieved? and how complex are the 
arguments that bring it about (Galileo, for example, introduces a new 
observation language in order to accommodate the Copernican theory). Compared 
with this reality the double language model looks infantile indeed. 

The second difficulty is that not a single theory ever agrees with all the 
known facts in its domain.** This being the case, what shall we make of the 
methodological demand that a theory must be judged by experience and 
must be rejected if it contradicts accepted basic statements? What attitude 
shall we adopt toward the various theories of confirmation and corrobora- 


22 In his essay ‘Empiricism, Semantics and Ontology’, reprinted in Leonard Linsky (ed.), 
Semantics and the Philosophy of Language (Urbana: University of Hlinois Press, 1952), 
pp. 207-28, Carnap has discussed this feature with great insight. However, apart from 
distinguishing between external and internal problems he does not give any indication of 
how one should proceed. 

23 The arguments are presented in the references in ‘Against Method’. 

°4 For details see section 4 of ‘Against Method’. 
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tion which all rest upon the assumption that theories can be made to agree 
completely with the known facts and which use the amount of agreement 
reached as a principle of evaluation? This demand, these theories, are now 
all quite useless. They are as useless as a medicine that heals a patient only 
if he is completely bacteria free. In practice they are never obeyed by anyone. 
Methodologists may point to the importance of falsifications — but they 
blithely use falsified theories; they may sermonize how important it is to 
consider ail the relevant evidence, and never mention those big and drastic 
facts which show that the theories which they admire and accept, the 
theory of relativity, the quantum theory, are at least as badly off as are the 
older subjects they reject. In practice methodologists slavishly repeat the 
most recent pronouncements of the top dogs in physics, though in doing so 
they must violate some very basic rules of their trade.?° Is it possible to 
proceed in a more reasonable manner? 

(10) The answer is of course — yes. But the remedy needed is quite 
radical. What we must do is to replace the beautiful but useless formal 
castles in the air by a detailed study of primary sources in the history of 
science. This is the material to be analysed, and this is the material from 
which philosophical problems should arise. And such problems should not 
at once be blown up into formalistic tumours which grow incessantly by 
feeding on their own juices but they should be kept in close contact with 
the process of science even if this means lots of uncertainty and a low level 
of precision. There are already thinkers who proceed in this way. Examples 
are Kuhn, Ronchi, the late Norwood Russell Hanson, and especially Imre 
Lakatos who has almost turned the study of concrete cases into an artistic 
enterprise and whose philosophical suggestions can once more be used to 
transform the process of science itself. It is to be hoped that such a concrete 
study will return to the subject the excitement and usefulness it once 
possessed. 


25 In this, of course, they merely repeat Newton. The only difference is that the theories which 
Newton accepted were invented by himself. 
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On the limited validity of methodological rules 


Translated by Eric M. Oberheim and Daniel Sirtes 


Ordnung ist heutzutage meistens 
dort, wo nichts ist. Es ist eine 
Mangelerscheinung. sat 


Order is nowadays mostly 
there where nothing is. 
It is a symptom of deficiency. 


Brecht 


I INTRODUCTION 


It is indubitable that the application of clear, well-defined, and above all 
‘rational’ rules occasionally leads to results. A vast number of discoveries owe 
their existence to the systematic procedures of their discoverers. 

But from that, it does not follow that there are rules which must be 
obeyed for every cognitive act and every scientific investigation. On the 
contrary, it is totally improbable that there is such a system of rules, such a 
logic of scientific discovery, which permeates all reasoning without ob- 
structing it in any way. The world in which we live is very complex. Its laws 
do not lay open to us, rather they present themselves in diverse disguises 
(astronomy, atomic physics, theology, psychology, physiology, and the like). 
Countless prejudices find their way into every scientific action, making 
them possible in the first place. It is thus to be expected that every rule, 
even the most ‘fundamental’, will only be successful in a limited domain, 
and that the forced application of the rule outside of its domain must 
obstruct research and perhaps even bring it to stagnation. This will be 
illustrated by the following examples. 


Footnotes added by the translators are marked with letters. All translators’ additions to 
Feyerabend’s own notes are contained within square brackets. Of a number of mistakes that 
we have found, we have noted those which seemed significant, and added some corrections 
where appropriate. We would like to thank M. Weber and N. Teubner for helpful suggestions, 
V. Hoesle for help with the translation of passages from Galileo, and the ZEWW, which 
partially funded this work. 
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2 THE FIRST EXAMPLE: NEWTON’S RULE IV 


In science, it is a commonplace that the introduction of new ideas, 
hypotheses, and theories is allowed only after the orthodox point of view 
has run into contradiction with experience. New ideas must take the 
empirical difficulties of the accepted theories as a starting point. Without 
such difficulties, their invention is pointless and their discussion is an utter 
waste of time. Along these lines, E. Schiicking and O. Heckmann write: 
‘According to our view, the continuous progress of the sciences was only 
possible because scientists thought it inadmissible to propose new theories 
before the empirical refutation of the older conceptions’.! T. S$. Kuhn writes 
that ‘invention of alternates is just what scientists seldom undertake ... 
The reason is clear. As in manufacturing so in science — retooling is an 
extravagance to be reserved for the occasion that demands it’.? This view 
can actually be traced back to Newton* who occasionally expresses 
himself with the help of the following rule: ‘In experimental philosophy 
one is not to argue from hypotheses against propositions drawn by 
induction from phenomena. For if arguments from hypotheses are 
admitted against inductions, then the arguments of inductions on which 
all experimental philosophy is founded could always be overthrown by 
contrary hypotheses. If a certain proposition drawn by induction is not yet 
sufficiently precise, it must be corrected not by hypotheses but by the 
phenomena of nature, more fully and more accurately observed.’* In the 
Pnncipia, the same rule appears as Rule IV and it now says: ‘In experimen- 
tal philosophy we are to look upon propositions inferred by general 
induction from phenomena as accurately or very nearly true, notwithstand- 
ing any contrary hypotheses that may be imagined, till such time as other 
phenomena occur, by which they may either be made more accurate, or 
liable to exceptions.’“ This, then, is the content of the rule which we have 
chosen as our first example. 

Its function is the following: it discredits ideas which contradict the 
orthodox point of view. 

Newton already demanded that only those hypotheses about light which 


' World Models, Proceedings of the XIth Solvay Conference, p. 1 [Our translation of Schiicking and 
Heckmann]. 

The Structure of Scientific Revolutions (Chicago: University of Chicago Press, 1962), p. 70. 
(English cited from 2nd edition, 1970, p. 76]. 

As emphasized by Schticking and Heckmann. 

A. Koyré, Newtonian Studies (Chicago: University of Chicago Press, 1965), p. 269. 

Feyerabend does not provide a reference. The English translation has been taken from Sir 
Isaac Newton’s Mathematical Principles of Natural Philosophy and his System of the World, translated 
by Andrew Motte, and revised by Florian Cajori (New York: Greenwood Press, 1962), 
p. 400. The italics are Feyerabend’s. 
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are consistent with his own theory are permissible.? In the nineteenth 
century, one objection to the kinetic theory of matter was that it contradicts 
phenomenological thermodynamics (which was allegedly well-confirmed),® 
and this almost succeeded in pushing the kinetic theory out of science.’ 
The arguments against hidden parameters in quantum theory have exactly 
the same structure,® except that the role of thermodynamics as an 
argumentative basis is now played by quantum theory. And even in 
cosmology, where speculation was allowed still greater freedom than in the 
sub-lunar parts of natural science, recently there are those who want to 
establish barriers to thinking in a similar way.? We see that Rule IVhas a 
great influence on the concrete development of empirical research.!° 
Therefore, it is important to determine its limits exactly, that is, the 
circumstances in which it obstructs research and perhaps even brings it to 
stagnation. 


3 LIMITS OF THE RULE 


For this purpose, consider a theory T which predicts a micro-process P’. In 
reality, micro-process P” is the case, where P’” # P’. P” triggers a macro- 
process M which can be observed by relatively simple means. 

Thus one can say that M refutes theory T indirectly through P’ and P”. 


5 All hypotheses about light ‘should be conformable to my theories’. Letter to Oldenburg, 
7 December 1675 (The Correspondence of Isaac Newton I (Cambridge: Cambridge University 
Press, 1959), p. 362). Also see sections 5 and 6 of the letter to Oldenburg, 11 June 1672, 
p. 177. For the role of Rule IV in the debate about light, see my article ‘Classical 
Empiricism’ in R. E. Butts and J. W. Davis (eds.), The Methodological Heritage of Newton 
(Oxford: Blackwell, 1970). Goethe saw the situation very clearly in his Theory of Colours 
[Farbentehre]. 

The arguments which show the contradiction are summarized in D. ter Haar, ‘Foundations 
of Statistical Mechanics’, Reviews of Modern Physics, vol. 27, 1955, pp. 289-338. For analysis, 
see Paul and Tatjana Ehrenfest’s article in Die Encyclopédie der Mathematischen Wissenschaften 
IV, 2, Article IV, p. 32 (Leipzig, Teubner, 1911). See also Ernst Mach, Wéarmelehre (Leipzig, 
1897) and <we: Aufsdtze (Leipzig, 1912). 

This applies especially to the European continent. See von Smoluchowski, Physikalische 
Keuschrift, vol. 13, 1912, p. 1070 and Oeuvres 2 (1927) pp. 361ff. In England, the construction 
of models was an affair of national honour, see Stanley Goldberg’s ‘In Defense of the 
Aether: The British Response to Einstein’s Special Theory of Relativity, 1905-1911’, 
Historical Studies in the Physical Sciences, vol. 2, 1971. 

Discussion and literature can be found in sections 1 and 9 of my essay ‘Problems of 
Microphysics’ in R. G. Colodny (ed.), Frontiers of Science and Philosophy (Englewood Cliffs, NJ: 
Prentice-Hall, 1962). 

‘According to our view, it is good politics if one does not continue to pursue theories like 
those of Bondi, Gold, and Hoyle until one finds strong evidence for the continual 
generation of energy and momentum.’ Schiicking and Heckmann World Models, p. 2 [our 
translation]. 

Philosophy of science will not be discussed here, because it has not developed any of its own 
ideas about science in the last decades. Instead, it directed its worshipping eyes toward 
science and has been prepared immediately to imitate even the slightest change in it. 
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P’ + Pp” 
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In addition, we assume that P’ and P” are indistinguishable in principle by 
experimental means: there are laws of nature which forbid the possibility of 
distinguishing the two. Then T is refuted de facto by M without the scientist, 
who only uses T and ‘the facts’ in his considerations, ever being able to 
discover this circumstance. And M is pushed aside as a curiosity instead of 
contributing to the content of T- 

Brownian motion of particles suspended in solution fulfils all the conditions 
Just described. It is triggered by the molecular motion of the surrounding 
solution P’, but fluctuation phenomena in the solution and in the 
measuring instruments make it impossible experimentally to detect this 
triggering process, as well as the difference between P’ and P”.!! De facto, 
the Brownian particle is a perpetual motion machine of the second kind, 
but this circumstance will always remain hidden to the experimenter who 
refuses to consult information drawn from other theories. 

We now introduce a theory T’ which contradicts T, predicts P’”, predicts 
the relationship between P” and M, and also successfully explains other 
facts F which until then were unknown. Such a theory teaches us that M 
contradicts T. Thus, we refute T with the help of a fact whose relevance 
and refuting character can only be detected indirectly, ie. through an 
alternative to T. 

This situation also has its counterpart in the theory of Brownian motion. 
T’ is the kinetic theory of matter. The relationship between T’, P’”, and M 
is contained in Einstein’s theory of Brownian motion, where F, say, is the 
formula x” ~ t which was investigated and confirmed by Perrin. 

Now Rule IV forbids us to take alternatives to a theory seriously if the 
theory has not yet run into empirical difficulties. T’ is an alternative to T. 
Seen by itself, T is empirically flawless. The fact M which refutes T is either 
unknown, or is taken as a curiosity which obviously has nothing to do with 


‘! Details and literature can be found in section IV of my article ‘Problems of Empiricism’ in 
R. G. Colodny (ed.), Beyond the Edge of Certainty: Essays in Comtemporary Science and Philosophy 
(Englewood Cliffs, NJ.: Prentice-Hall, 1965). 
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T.'? Its relevance can only be demonstrated with the help of T’, but this 
possibility is blocked. Rule IV orders us to wait for the first difficulty with T, 
but it is exactly this command that prevents the discovery of the first 
difficulty. This rule puts the cart before the horse and should be suspended, 
at least in our example. ae 

What distinguishes our example from others? The only difference is in 
the results of the application of alternatives, that is, in a circumstance which 
only occurs after the violation has been carried out. Before this criminal act, 
T was a totally normal theory and M an isolated fact in no way different 
from other isolated facts. The theory T even has certain advantages: it is 
highly confirmed. It is interesting. It has applications in industry, cos- 
mology, natural philosophy, and even journalism (heat death of the 
universe). One must violate Rule IV tn order to find out tf the violation 1s appropriate. 
This means, however, that a violation of Rule IV is both permissible and 
imperative in all circumstances. 

Thus, for instance, it is permissible and imperative to introduce hidden 
variables into quantum theory and to study the consequences. After all, it is 
perfectly possible that certain difficulties of the theory, like for example the 
infinities in quantum field theory, may have their cause in the neglect of such 
parameters. The objection that hidden variables have not yet accomplished 
anything in quantum theory overlooks the fact that a complicated theory is 
not produced overnight. It took more than two thousand years before atomic 
theory became scientifically satisfactory. Furthermore, the orthodox theory 
has not gone very far, and it suffers from fundamental difficulties. In order to 
assess the difficulties properly, alternatives are urgently needed. And, after 
all, we are already much further than critics suppose. We are already at the 
stage of decisive experiments.!? Thus nothing stands in the way of the 
further development of alternatives to the orthodox quantum theory. 

The kinetic theory of matter and the theory of hidden variables were 
‘old’ theories.'* In other words, according to the view of influential groups, 
they were already overtaken by scientific progress. The example of 
Brownian motion (and other examples) show us that such an ‘overtaking’ is 
a provisional and temporary phenomenon which might be reversed by 
further research. The motive for such further research is often a certain 


'2 That is the way Brownian motion was conceived of for a fairly long time. In addition, there 
was experimental evidence against conceiving of it as a molecular phenomenon: FM. 
Exner, ‘Notiz zu Browns Molekularbewegung’, Annalen der Physik, vol. 2, 1900, p. 843. 
Exner determined that the motion is one order of magnitude less than the motion 
demanded by the law of equipartition. 

'3 See J. F Clauser, M. A. Horne, A. Shimony and R. A. Holt, ‘Proposed Experiment to Test 
Local Hidden-Variable Theories’, Physical Review Letters, vol. 23, 1969, pp. 880-4. The 
experiment is presently [1971] being prepared at Berkeley. 

'4 This judgement applies to the kinetic theory on the European continent around the year 
1860 and to hidden variables around the year 1930 (until around 1955). 
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metaphysical view which prefers a certain cosmology for personal reasons. 
Personal motives can be amplified on the grounds of our results by pointing 
out that alternatives increase the empirical content of orthodox views and 
facilitate their removal. This applies especially to those theories which have 
taken science by surprise and have now been left without rivals. Such 
theories, however, were once engaged in a battle with rivals and 
also emerged victoriously. But this only means that the mistakes, or 
apparent mistakes of the rivals, were discovered accidentally before their 
own mistakes. It certainly cannot be concluded that they are now free of 
mistakes themselves, or that their former opponents are exhausted or no 
longer fit for criticism. After all, they had only a limited time at their 
disposal and were never completely exploited. On the other hand, the 
theoretical criticism of the orthodox ideas was prematurely interrupted by 
pure accident. The revival of ‘old’ theories is therefore always reasonable 
and always holds the prospect of success. 

Thus for example, it is reasonable and instructive to compare evolu- 
tionary theory, which dominates biology without qualification nowadays, 
with the theory of human development of Genesis and of Enuma Ehsh, and to 
re-confront the materialistic cosmology of modern physics and astronomy 
with the cosmology of Aristotle and the teachings of the Pimander. But 
here, one should take care to elaborate the latter cases in detail and to leave 
out Bultmann’s attempts to castrate them.'° Progress was often achieved by 


15 The attempt to demythologize [Entmythologisierung] ‘sets out to clean away the offences 
which arise for the modern human being because he lives in a world view determined by 
science’, writes R. Bultmann in ‘Antwort an Karl Jaspers’ in Jaspers and Bultmann’s Die 
Frage der Entmythologisierung (Munich, 1954), p. 161. ‘The actual problem ts the hermeneutical one,’ 
Bultmann continues (p. 62), ‘i.e. the interpretation of the Bible and of evangelism, in that 
way so that it can be understood as a word addressed to human beings’. In short, and less 
bombastically, the actual problem is a problem of propaganda, whereas ideas that disturb ‘a 
modern human being’ should be carefully left aside. Now the ‘modern human being’ ‘is 
convinced that a corpse cannot step out of his grave and live again, that there are no 
demons, and no magic causal effects’ (p. 62). Thus, ‘the priest in his preaching and lessons’ 
must hold the non-literal view of ‘the bodily resurrection of Jesus, of demons, and of magic 
causal effects’. Such a view is not difficult for Bultmann because he believes ‘that the myth 
is misunderstood if the reality of which he speaks is interpreted as ‘empirical reality” (p. 63, 
note) [our translation]. But such a misunderstanding is now out of the question. Myths 
often contain an empirical core which is confirmed by the ‘facts’ as well as, or sometimes 
even better than, the scientific ideas with which they competed in their heyday. (An 
impressive example is discussed by Trevor-Roper in his essay The European Witch Craze (New 
York: Harper Torchbooks, 1968). Also see the writings of Evans-Pritchard, Lévi-Strauss, de 
Santillana, and others.) And if such a core cannot be found, then it is still potentially there 
and can be brought to light through the development of the myth. But then, and now we 
come to a far more important point, who guarantees us that the ideas to which the ‘modern 
human being’ clings so much are correct, so that a ‘priest in his preachings and lessons’ 
only makes headway when he fully and wholly agrees with those ideas? Are those ideas 
exempt from criticism? And how has one been convinced of their correctness? Which 
concrete investigation has proven, or even made probable, that there are no demons? 
Although the assumption is part of science (even this is not totally sure; see the debates on 
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a ‘criticism from the past’ of the kind just described. After Aristotle and 
Ptolemy [Ptolemaios], the idea of the motion of the earth was considered 
antiquated once and for all (‘Even the mere thought of such possibilities 
seems incredibly ridiculous’, Ptolemy [Ptolemaus] writes!®) but Copernicus, 
Kepler and Galileo revived it and led it to victory. The Hermetic Writings 
played no minor role in this process,!’ and they were still studied even by 
the great Newton.'® Developments like these are not surprising when one 
considers that no idea is ever investigated in all of its ramifications, and that 
no point of view ever receives all the chances that it deserves. Theories are 
pushed aside and superseded by ‘modern’ ideas long before they have the 
opportunity to show their virtues in full light. And older opinions and 
myths only seem to be so completely without merits, either because one 
does not understand them,'? or because their content is investigated by 
researchers whose knowledge of physics and astronomy is far beneath that 
of their originators.?? When one takes the older opinions seriously, 


the interpretation of quantum theory and also Jung’s theory about the human soul), has 
anyone ever directly investigated it? Is it not rather the case that one assumes it because other 
parts of science are successful, and because one uncritically extends this success to the rest, 
without feeling the urge for independent verification? And how could one conduct such 
direct verifications? Is not the scientific method built in such a way that demons, if they 
exist, must always elude it? Except for if one begins with the assumption that there are 
demons, develops it in detail, and tries to find evidence with its help? But such a procedure 
demands that myths be taken literally, and rejects from the start, opportunistic attempts to 
castrate them. 

Handbuch der Astronomie I (ed. Manitius) (Leipzig, 1963), p. 18. [Our translation of Ptolemy]. 
See for example the third dialogue of Bruno’s Aschermittwochsmahl. For the role of the 
Hermetic Writings in the Renaissance, see Frances Yates, Giordano Bruno and the Hermetic 
Tradition (Chicago: University of Chicago Press, 1964), and the literature given there. For 
restrictions, see the articles by Mary Hesse and Edward Rosen in R. H. Steuwer (ed.), 
Minnesota Studies in the Philosophy of Science, volume V (Minneapolis: University of Minnesota 
Press, 1970). 

J. M. Keynes’s ‘Newton the Man’ in his Essays and Sketches in Biography (London: Hart-Davis, 
1933). 

In contrast with their predecessors (Galileo, Kepler, Newton, etc.), contemporary scientists 
are only very poorly acquainted with the history of their discipline, and they know older 
theories only in their rough outlines and often in a form distorted beyond recognition. This 
is especially the case in the physical sciences. In the biological sciences, one can sometimes 
find a certain historical education, and it is occasionally even utilized for the critique of 
‘modern’ theories in exactly the same refined way in which Copernicus and Galileo 
confronted theories from antiquity with the school philosophies of their times. 

In view of the great precision of the classification of plants and animals which one finds in 
older myths and in non-Western tribes, and in view of the important role that astronomy 
plays in many myths (just think of the myths of the Polynesians), ‘the wish arises that every 
anthropologist will also be an expert in mineralogy, botany, zoology, and even in 
astronomy,’ writes Claude Lévi-Strauss, La Pensée Sauvage (Chicago, 1966), p. 45 [our 
translation of Feyerabend’s German]. This condition is seldom fulfilled. Thus the 
astronomical, biological, and physical content of myths is lost through the usual translations 
and explanations, and is replaced by vague and senseless chatter out of which the so-called 
students of human nature infer the ‘primitive’ mental state of their inventors, while the 
primitivity is solely to be found in their own heads. See also G. de Santillana and H. von 
Dechend, Hamlet’s Mill (Boston, 1969). 
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possibilities of interesting discoveries exist even in the centre of science. In 
this way, for example, some physiologists who belong to the materialistic 
school recently discovered that the phenomena of voodoo have a clear, 
though not too well-understood, material basis, and that studying it can 
contribute to the understanding of human functions, and maybe even to 
the revision of modern theories.?! Let us not close ourselves to such 
possibilities on the basis of the conceited conception that the excellence of 
the present and the total absurdity of the past, or of non-Western forms of 
knowledge, are now already proven once and for all. 


4 APPLICATION TO THE PROBLEM OF INDUCTION 


The problem of induction consists in the question of how one can 
distinguish theories with the help of experience. This entails the tacit 
assumption that the theories thus distinguished offer more certainty than 
their less well-confirmed alternatives. Our considerations show us that such 
certainty can be severely disturbed by the appearance of insecure rivals. 
Instead of the rule ‘use only highly confirmed and therefore certain theories 
in science’, one should at least occasionally apply the rule ‘test the certainty 
of the certain theories with the help of uncertain theories’. If one does this, 
one gives up the distinction between certain and uncertain theories, and 
with it all the theories of induction which try to explain and justify the 
difference between them. The problem of induction turns out to be a 
classic case of a pseudo-problem.?? 

After restricting Rule IV, it is just as impossible sensibly to speak of an 
‘approximation to the truth’. The kind of knowledge which emerges when 
one uses alternatives for criticism does not strive for such an ideal point of 
view. There is no theory that gradually comes forward and pushes aside its 
rivals. Every theory which has a tendency to such autocracy is immediately 
cut down to size by an alternative. Thus, we are dealing with a steady, 
growing sea of relatively inconsistent ideologies which force each other, as 
well as the consciousness of the scientist, to greater and greater articulation. 
Conclusive results are not achieved and no point of view is ever excluded 
from the debate forever. Plutarch and Diogenes Laértius, but not Dirac and 
von Neumann, teach us how knowledge of this kind is to be represented. But 
the task of the scientist consists neither in ‘the search for truth’, nor in ‘the 
glorification of God’, nor in ‘the systematization of observations’. The 


21 See C. R. Richter’s ‘The Phenomenon of Unexplained Sudden Death’ in W. H. Gantt (ed.), 
Physiological Bases of Psychiatry (Springfield, 1958), pp. 112ff. Decisive preliminary studies 
were done by W. B. Cannon, Bodily Changes in Pain, Hunger, Fear, and Rage (New York, 1915), 
and “Voodoo’ Death’, American Anthropologist, NS vol. xliv, 1942. See also chapter 9 of 
C. Lévi-Strauss, Structural Anthropology (London: Jonathan Cape, 1967). 

22 See my article ‘A Note on the Problem of Induction’, Journal of Philosophy, vol. 61, 1964. 
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scientist’s task is ‘to make the weaker the stronger’, as the Sophists 
expressed themselves, and thereby to keep our ideas in motion. This will 
become clearer in what follows.?3 


5 THE SECOND EXAMPLE: REFUTATION BY EXPERIENCE 


The rule that a theory which contradicts experience must be excluded from 
science and replaced by a better theory was invented by Aristotle.** It was 
repeated emphatically by Newton,” and it plays an important role in the 
methodology of modern sciences.”° Nevertheless, theories exist only 
because the rule is violated at every turn. That is to Say, there is not a single 
theory which is in agreement with all the facts in its domain. And here I am not 
speaking about rumours, or about the results of sloppy procedures. The 
problem I am speaking about is created by experiments and measurements 
of the greatest precision and reliability. 

At this point, it is practical to distinguish between numerical difficulties 
and qualitative failures. The first case is easy to describe. A theory makes a 
certain prediction, and the prediction is different from the numerical value 
experimentally obtained. Numerical difficulties occur every day in science. 

As our example, we will take Newton’s theory of gravitation. This 
unachieved idol of theoretical perfection was inconsistent with experience 
from the very beginning,”’ and ‘numerous discrepancies between observa- 
tion and theory’ remain even today.78 (We are speaking here of the non- 


23 Imre Lakatos, who writes well but can only read badly, represented the arguments above as 
if I had only described the psychological effect of alternatives, and he himself then emphasized 
their dogical function in the process of refutation: ‘Popper on Demarcation and Induction’ in 
PA. Schilpp (ed.), The Philosophy of Sir Karl Popper (La Salle, IL: Open Court, 1974), note 50 
and text. The logical function was always my point and I have been trying to show it for 
more than ten years. 

De Coelo 306a7, 293a27, De Generatione et Corruptione, 325a13. Analytica Priora 43a14 shows the 
similarity with newer theories of falsification even more. 

See my article ‘Classical Empiricism’. 

Even Putnam, in his relatively liberal article, ‘Degree of Confirmation’ in P. A. Schilpp 
(ed.), The Philosophy of Rudolf Carnap (La Salle, IL: Open Court, 1963), p. 772, demands that 
a theory should be maintained ‘unless it becomes inconsistent with the data’. 

For an overview, see chapters IV and V of Whewell’s History of the Inductive Sciences, volume II 
(London, 1857. Reprinted by Frank Cass and Co. Ltd, 1967). 

Brower-Clemence, Methods of Celestial Mechanics (New York, 1961), p.v. See also R. H. 
Dicke, ‘Remarks on the Observational Basis of General Relativity’, in H-Y. Chiu and W. E 
Hoffmann (eds.}, Gravitation and Relativity (New York: Benjamin, 1964), pp. 1ff A more 
exhaustive discussion of some of the difficulties of classical celestial mechanics can be found 
in chapters IV and V of J. Chazy, La Théorie de la Relativité et la Méchanique Céleste, 1 (Paris, 
1928). Just as clueless as all philosophers of science, Reichenbach praises Newton for his 
initial refusal to publish his theory of gravitation because it contradicted experience: 
‘Rather than set any theory, however beautiful, before the facts, Newton put the manuscript 
of his theory into his drawer’ (The Rise of Scientific Philosophy (Berkeley and Los Angeles: 
University of California Press, 1959), pp. 101ff). And he continues: ‘The story of Newton is 
one of the most striking illustrations of the method of modern science.’ Reichenbach 
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relativistic domain.) Bohr’s atomic model was not free from experimental 
defects for even a single moment, but Bohr and his followers continued to 
use it in their investigations.*? The same applies to the special theory of 
relativity. This theory did not start from the facts, as is so often claimed,*° 
but from certain theoretical difficulties.2! One of its predictions was 
experimentally refuted after less than a year,>? but Einstein did not take this 
circumstance very seriously.*? A little later, the decisive refutation of the 


overlooks the fact that the episode which he describes (and falsely describes, see L. T. 
Moore, Isaac Newton. A Biography (New York, 1962) chapters 9 and 11) is the exception and 
not the rule both in science and in Newton’s life. Newton’s methodology and his violations 
of it are described in my article ‘Classical Empiricism’. 

29 For details, see chapters 2.2 and 3 of Max Jammer’s The Conceptual Development of Quantum 
Mechanics (New York: McGraw-Hill, 1966). For analysis, see Imre Lakatos’s ‘Falsification 
and the Methodology of Scientific Research Programs’ in I. Lakatos and A. E. Musgrave 
(eds.), Criticism and the Growth of Knowledge (Cambridge: Cambridge University Press, 1970), 
pp. 140ff., as well as John L. Heilbron and Thomas S. Kuhn’s ‘The Genesis of the Bohr 
Atom’ in Historical Studies in the Physical Sciences, vol. 1, 1969. For the problems of the pre- 
Bohrian atomic model, see chapter 3 of John Heilbron’s dissertation (Berkeley, 1964). 

30 R.A. Millikan, ‘Albert Einstein on his Seventieth Birthday’, Reviews of Modern Physics, vol. 

21, 1949, pp. 343f% R. B. Leighton’s Principles of Modern Physics (New York, 1959), p. 5; The 

Feynman Lectures on Physics, (Reading, MA: Addison-Wesley, 1963), pp. 15-23, and so on. 

See the first two pages of ‘Zur Elektrodynamik bewegter Kérper’, Annalen der Physik, 1905. 

Einstein himself often claimed that the Michelson-Morley experiment first became known 

to him ‘only after 1905’ (R. S. Shankland, ‘Conversations with Albert Einstein’ American 

Journal of Physics, vol. 31, 1963, p. 48). For the whole problem of the empirical source of 

relativity theory, see G. Holton’s ‘Einstein, Michelson and the Crucial Experiment’, Jszs, 

vol. 60, 1969, pp. 133-97. 

32 W. Kaufmann, ‘Uber die Konstitution des Elektrons’, Annalen der Physik, vol. 19, 1906, 

p. 487. Kaufmann interprets the measurement results as ‘incompatible’ with the Lorentz— 

Einstein theory. Lorentz expressed himself as follows: ‘... it seems very likely that we shall 

have to relinquish this idea altogether’ (Theory of Electrons, 2nd edition, p. 213). Ehrenfest 

held the same opinion. ‘Zur Stabilitatsfrage bei den Bucherer-Langevin Elektronen’ 

Physikalische Zeitschrift, vol. 7, 1906, p. 302. Poincaré writes (Science and Method (New York: 

Dover Publications, 1952), p. 228): ‘In their newer form [Kaufmann’s experiments] ave 

Shown Abraham’s theory to be correct. Accordingly it would seem that the Principle of Relativity 

has not the exact value we have been tempted to give it.” And he repeats (p. 286) ‘A single 

experiment of Kaufmann’s revolutionises at once Mechanics, Optics and Astronomy.’ 

Poincaré never mentioned Einstein’s treatise in his writings, and this empirical difficulty 

can be seen as at least one reason for this. See Stanley Goldberg’s ‘Poincaré’s Silence and 

Einstein’s Relativity’, British Journal for the History of Science, vol. 5, 1970, pp. 73ff. After 

Kaufmann, Bucherer resumed the investigation of the question (Physikalische Xeitschnft, 

1908, 1909) and arrived at the opposite result (see the footnote on p. 209 from Poincaré) 

after which Bestelmeyer again arrived at Kaufinann’s results. And so on. 

Jahrbuch der Radioaktivitit und Elektronik, vol. 4, 1907, p. 439. Einstein admitted the 

correctness of Kaufmann’s calculations as well as the impossibility, at the time, of 

discovering systematic experimental mistakes. Despite this, he did not give up his own 
theory, since he thought that it was more satisfactory because it was more comprehensive 
than the existing alternatives. Furthermore, on the difficulties of the general theory of 

relativity, Einstein always emphasized ‘The reason of the thing (Vernunft der Sache)’ and did 

not think that ‘verification through little effects’ was very important. See the letter to 

Michele Besso and Karl Seelig, cited from G. Holton, ‘Influences on Einstein’s Early Work’, 

Organon, vol. 3, 1966, p. 242 and Karl Seelig’s Albert Einstein (Zurich, 1960), p. 271. 

His indifference towards empirical results exposed itself especially in 1952 when 
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theory by D. C. Miller found almost every scientist on the side of the 
theory.** Similar things apply to the general theory of relativity. Admittedly, 


Freundlich’s investigations about the deflection of light at the edge of the sun and about the 
red shift seemed to lead to values that did not agree with his theory. Born (letter to Einstein 
on May 4th, 1952 cited in The Born-Einstein Letters (New York: Macmillan, 1971}, p. 190) 
sees the situation as follows: ‘It really looks as if your formula is not quite correct. It looks 
even worse in the case of the red shift; this is much smaller than the theoretical values 
towards the centre of the sun’s disk, and much larger at the edge. What could be the matter 
here? Could this be a hint of non-linearity?’ Einstein (letter of 12 May 1952, p. 192) replies, 
‘Freundlich ... does not move me in the slightest. Even if the deflection of light, the 
perihelial movement or line shift were unknown, the gravitation equations would still be 
convincing because they avoid the inertial system (the phantom which affects everything 
but is not itself affected). It is really strange that human beings are normally deaf to the 
strongest arguments while they are always inclined to overestimate measuring accuracies.’ 

One has to keep all of this in mind in order to see Feigl’s oft-repeated report of Einstein’s 
1920 Prague lecture in the right light. Feigl writes (Minnesota Studies in the Philosophy of Science, 
volume V (Minneapolis: University of Minnesota Press, 1970), p. 9), ‘If... Einstein relied on 
“beauty”, “harmony”, “symmetry” and “elegance” in constructing ... his general theory 
of relativity, it must nevertheless be remembered that he also said (in a lecture in Prague, 
1920—I was present then as a very young student): “if the observations of the red shifts in 
the spectra of massive stars don’t come out quantitatively in accordance with the principles 
of general relativity, then my theory will be dust and ashes” ’. I do not doubt Herbert Feigl’s 
report, but I doubt that Einstein took this assertion very seriously. His estimation of 
Freundlich’s results, just cited, shows this very clearly. And the objection that here one is 
concerned with the metaphysical degeneration of an aged empiricist can immediately be 
dismissed with reference to the 1907 article (cited at the beginning of this footnote) in 
which one finds exactly the same attitude. See also G. Holton’s article ‘Mach, Einstein, and 
the Search for Reality’, Daedalus, vol. 97, 1968, pp. 636ff., especially p. 651. 

Other historical remarks which Feig] draws on to support his empiricism can be dismissed 

in a similar way. Feigl claims that it is possible to determine and write down empirical facts 
without recourse to theories: ‘Among the countless examples that are ready at hand, let me 
mention just a few: the phenomenon of Brownian motion can be described independently 
of the explanations given by Einstein and Smoluchowski .. .’ (p. 8). This is indeed the case, 
but the most precise descriptions which were available before Einstein were wrong, and 
Einstein’s theory was required in order to find better methods of measurement. See 
footnote 12 and text of the present article, as well as footnotes 90—2 and text. 
I call this refutation ‘decisive’ because it was executed as well as that of Michelson and 
Morley at that time, despite abstract doubts. Lorentz studied Miller’s investigations for many 
years, but could not find the mistake which he hoped to find. The explanation was discovered 
only more than twenty-five years after Miller’s experiment. See R. S. Shankland, ‘A New 
Analysis of the Interferometer Observations of Dayton C. Miller’, Reviews of Modern Physics, 
vol. 27, 1955, pp. 167ff., as well as, ‘Conversations with Albert Einstein’, American Journal of 
Physics, vol. 31, 1963, pp. 47—57, especially p. 51 and footnotes 19 and 34. See also the 
discussion of the Conference on the Michelson—Morley experiment, reported in Astrophysical 
Journal, vol. 68, 1928, pp. 341ff. 

In 1922, Born had already remarked on Michelson’s experiment (letter to Einstein of 
6 August 1922, pp. 73ff.): “The Michelson experiment is one of those which seem definitely 
a prior’, and he added to this remark: ‘When I was in the United States in 1925/6 Miller’s 
measurements were still frequently being discussed. I therefore went to Pasadena to see a 
demonstration of the apparatus on top of Mt Wilson. Miller was a modest little man who 
very readily allowed me to operate the enormous interferometer. I found it very shaky and 
unreliable; a tiny movement of one’s hand or a light cough made the interference fringes so 
unstable that no readings were possible. From then on I completely lost faith in Miller’s 
results. I knew from my visit to Chicago in 1912 that Michelson’s own apparatus was very 
reliable and his measurements accurate.’ 
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the theory was very successful in a certain respect.®° But here also, there 
was a series of failures, beside the striking and exciting successes. The 
theory could in no way explain the nodal lines of Mars (5) and Venus 
(10”),°® and now there are renewed difficulties, mainly deriving from new 
calculations of Mercury’s orbit by Dicke and others.?” 

These examples can easily be proliferated. As a matter of fact, we can 
confidently claim that for every theory which is not totally empty and 
uninteresting, there are domains in which it quantitatively contradicts 
experience, and other domains in which it fails qualitatively. It is not easy 
to discover such domains because there are many methods to make them 
invisible. Textbooks do not normally mention the difficulties. Quite to the 
contrary, they perceive the represented theory with the same pious faith 
with which a conservative catholic notes the Immaculate Conception of the 
Virgin Mary. Original treatises are no less misleading because they disguise 
the way in which the difficulties expose themselves, and thereby garble their 
character. Thus, there is a need for quite extensive investigations in order 
to dig up the omnipresent fact of the failures of even our best theories, and 
to make them believable. 

What has just been said about the numerical difficulties applies to the 
qualitative failures of a theory to an even greater extent. There are a great 
many of them, but they are unknown. The following examples (which can 
also easily be proliferated) are notable. 7 

According to Newton, light consists of rays of different refrangibility, 
which have only very little lateral extension. Light rays can be separated, 
unified, refracted, and partially weakened by absorption, but their inner 
constitution can never be changed. If we consider that the surface of a 
mirror possesses unevennesses which are greater than the lateral extension 
of the rays, then we see immediately that the ray theory is unable to 
explain mirror images. If light consists of rays, then the mirror should 
behave like a rough surface and should look like a wall.?® Newton admits 


35 Certain measurements of the deflection near the sun’s disk and of Mercury’s orbit are 
examples. However, one has to consider that the calculation of Mercury’s orbit makes 
essential use of Newtonian Mechanics. Over 5000” of the motion of Mercury’s perihelial 
movement was calculated purely classically, and the formalism of the general theory of 
relativity was thrown into gear only for the remaining 43”. 

38 Chazy ibid., vol. I, p. 230. 

37 Dicke, ‘Remarks’ in Chiu and Hoffmann, Gravitation. 

38 Conversely, Galileo and, even earlier than he, Oresme, inferred that the moon cannot be a 
mirror. See Galileo, Dialogue Concerning The Two Chief World Systems (trans. Stiliman Drake) 
(Berkeley and Los Angeles: University of California Press, 1953), pp. 71ff., as well as Nicole 
Oresme, Le Livre du Ciel et du Monde (eds. A. D. Menut and A. J. Denomy) (Madison, 1968), 
p. 457: ‘Nor do we see the sun’s light on the moon as in a mirror, for we should then not see 
the moon as we do; rather, the sun would appear in only a small portion of that part of the 
moon which seems lighted to us, and at times it would appear in no part at all; and it would 
be seen in different parts at different times ...” 
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this, but retains his theory and removes the difficulty with the help of an ad 
hoc hypothesis: ‘the Reflexion of a Ray is effected, not by a single point of 
the reflecting Body, but by some power of the Body which is evenly diffused 
all over its Surface’.°9 

Newton removes the qualitative discrepancy between theory and fact 
with the help of an ad hoc hypothesis. In other cases, one regards this 
manoeuvre as unnecessary. One retains the theory and tres to forget its 
disadvantages. An example is the attitude toward Kepler’s rule according to 
which an object observed through a lens is seen at the intersection of the 
rays hitting the eye.*° The rule predicts that one will see an object lying at 
the focal point at an infinite distance. ‘But on the contrary,’ writes Isaac 
Barrow, Newton’s teacher and predecessor in Cambridge,"! ‘ 
by experience that [a point situated close to the focus] appears variously 
distant, according to the different situations of the eye ... And it does 
almost never seem farther off than it would be if it were beheld with the 
naked eye; but, on the contrary, it does sometimes appear much nearer... 
All which does seem repugnant to our principles. But for me’, Barrow 
continues, ‘neither this nor any other difficulty shall have so great an 
influence on me, as to make me renounce that which I know to be 
manifestly agreeable to reason’. 

Barrow mentions the difficulty and emphasizes that he wants to maintain 
the theory anyway because it is ‘manifestly agreeable to reason’. The super- 
empiricists of the twentieth century act in exactly the same way, but are 
much more inclined to hide the difficulties which they meet. 

For example, the classical electrodynamics of Maxwell-Lorentz implies 
that the motion of a free particle is self-accelerated.*? If one plugs the self- 
energy of the electron into the calculation, then one gets diverging 
expressions for point charges, while finitely extended charges amount to 
the relativistically demanded transformation properties for particles only if 


we are assured 


3° Optics (New York, 1952), p. 266. For discussion of this example, also see my ‘Classical 
Empiricism’. 
*° See Kepler’s Ad Vitellionem Paralipomena in J. Kepler, Gesammelte Werke II, edited by order of 
the Deutsche Forschungsgemeinschaft and the Bayrische Akademie der Wissenschaften 
(Munich, 1939), p. 72. A detailed discussion of the history of the rule and its influences can 
be found in Vasco Ronchi’s Optics: The Science of Viston (New York: New York University 
Press, 1957). The terrible influence of the rule on the craft of making glasses is described by 
von Rohr, Das Brillenglas als optisches Instrument (Berlin, 1934), pp. Lff. See also Gullstrand’s 
Supplements to Part I of the English translation of Helmholtz’s Physiologische Optik (New 
York, 1962), pp. 261ff. 
Lectiones XVII Cantabrigiae in Scholis publicis habitae in quibus Opticorum Phenomenon genuinae 
Rattones investigantur ac exponentur (London, 1669), pp. 125ff. Berkeley uses this passage in his 
attack on the traditional ‘objectivistic’ optics: Towards a New Theory of Viston in Works (ed. 
Frazer) (London, 1901), pp. 137ff. 
* See D. K. Sen, Fields and/or Particles (Toronto: Ryerson Press, 1968), p. 10. In the non- 
relativistic approximation, the factor is exp(3/2 mc°/e?) in which m is the observed mass of 
the particle. 
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one introduces highly artificial and untestable pressures and shearings 
inside the electron.*? The difficulty remains in quantum theory, but there it 
is partially hidden by the procedure of renormalization. This procedure 
consists of crossing-off the results of certain calculations and replacing 
them by descriptions of the actually observed conditions. With this, one 
implicitly admits that the theory involves insurmountable qualitative 
difficulties, but one formulates this confession so as to give the impression 
that a new theory has been discovered, and not that the old theory is 
refuted.*4 No wonder that philosophically uneducated authors get the 
impression, ‘that all the evidence proves with merciless definiteness the 
conformity of the unknown interactions with the fundamental quantum 
law’. 

The history of the so-called ‘Copernican Revolution’ is an extremely 


43 See W. H. Heitler’s The Quantum Theory of Radiation, 3rd edition (Oxford: Oxford University 

Press, 1954), p. 31. 

Besides this methodological objection, the theory of renormalization is also exposed to 

factual difficulties. For the whole complex of problems, see The Discussions of 12th Solvay 

Conference, The Quantum Theory of Fields (New York and London, 1962), especially the 

contributions from Heitler and Feynman. Born (The Born-Einstein Letters, p. 105) bluntly calls 

renormalization an ‘almost grotesque trick’. 

45 L. Rosenfeld in S. Kérner (ed.), Observation and Interpretation (London: Butterworth, 1957), 
p. 44. *[Feyerabend has slightly paraphrased here. The citation actually reads: ‘Unfortu- 
nately for them, all the evidence points with merciless definiteness in the opposite direction: 
however strange they may be in other respects, all the processes involving the unknown 
interactions invariably conform to the fundamental quantum law.’ 
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surprising example of a qualitative difficulty and how it was gradually 
overcome. 

This fascinating and highly instructive event has been variously inter- 
preted in the past. For example: 

(1) As the transition from a metaphysical period, which was dominated 
by speculation, to a period of observation. Briefly but drastically put, the 
predecessors of Copernicus read their astronomy in books. Copernicus, on 
the other hand, directed his gaze at the sky and discovered the true 
astronomy. This interpretation has almost no followers today.*® 
la) As the transition from a complicated and over-loaded theory to a 
much simpler theory. This interpretation, which is also popular nowadays, 
meets with difficulties.*’ 

2) As the transition from a refuted theory to a new point of view which 
is able to cope with the difficulties of the refuted theory. This is the 
interpretation of Schiicking and Heckmann. 

3) As an historical illusion caused by insufficient knowledge of the 
physics and astronomy of the Middle Ages. This is (roughly speaking) 
Duhem’s position.” 

The judgement made by the immediate successors of Copernicus and by 
his contemporaries differs depending on whether the theory is perceived as 
a calculation scheme, or as a new physical description of the universe. In 
the first case, the motion of the earth is purely fictitious, like a co-ordinate 
transformation which one executes in order to simplify the solution to 
mathematical problems, without thereby assuming the existence of special 
physical processes.*9 This kind of theory slowly penetrated into school 
astronomy”? by way of Reinhold’s Prutenic tables.°' 


*6 That it could arise at all can probably be traced back to a lack of knowledge about the 
arch-empiricist Aristotle (empiricists often begin to dream when they consider the hzstory of 
their discipline), as well as the sad impression which the Aristotelians of the sixteenth and 
seventeenth century made on their contemporaries. For that, see especially L. Olschki’s 
Geschichte der Neusprachlichen Wissenschaften Literatur, 3 volumes (reprinted: Vaduz, 1965). 

This interpretation only refers to so-called ‘mathematical astronomy’, i.e., to the calculation 
of the right ascension and declination without considering the change of luminous power 
and of dynamical laws. It is investigated in R. Palter, ‘An Approach to the History of Early 
Astronomy’, Studies in History and Philosophy of Sctence, vol. 1, 1970. 

For this interpretation, see section 9 of Agassi’s Towards an Historiography of Science, Beiheft 2 
to History and Theory, 1963. 

This interpretation of the motion of the stars was generally accepted in late antiquity and 
the Middle Ages. See P. Duhem, Jo Save the Phenomena (Chicago: University of Chicago 
Press, 1969). 

One can see how slowly if one investigates the textbooks of the time. This can be found in 
Francis R. Johnson, ‘Astronomical Textbooks in the 16th-Century’ in Sctence, Medicine and 
History: Essays in Honour of Charles Singer, volume 1 (Oxford: Oxford University Press, 1953), 
pp. 285ff., and in Lynn Thorndike, A History of Magic and Experimental Sctence, volumes V and 
VI (New York: Columbia University Press, 1941). 

Prutenicae Tabulae Coelestium motuum (Wittenberg, 1551). 
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In the second case, one ascribes two motions to the earth:°? it rotates 
around its axis, and revolves around the sun. This form of the theory was 
exposed to objections in the sixteenth and early seventeenth centuries 
which were serious enough to render it considered refuted.°? We distin- 
guish dynamical objections which were mainly directed against the rotation 
of the earth from optical objections. The dynamical objections tried to 
show that the idea of the rotation of the earth is in contradiction with 
certain simple and widely known facts, presuming that one combines the 
facts with a highly confirmed and plausible theory of motion. They have the 
same structure as the arguments which today want to prove the motion of 
the earth with the help of Foucault’s pendulum, except that Aristotelian 
dynamics takes the place of Newtonian dynamics. The optical objections 
are directed at the contradiction between the factual change in brightness 
of the planets, mainly of Mars and Venus, and the change in brightness 
which is to be expected given the change of their distance from the earth in 
the Copernican system. 

Galileo formulates the objections in the following way: 


If we move together with the earth with such a great velocity towards the 
east, then all other objects which are detached and separate from the earth 
would have to appear to move with exactly the same velocity towards the 
west. And therefore the birds of the air and the clouds, which cannot follow 
the motion of the earth, would have to remain in the west. Moreover, an 
object dropped from a high place, like a stone dropped from the top of a 
tower, would not arrive at the foot of the tower. This is because during the 
time in which the stone is on its perpendicular path through the air towards 
the earth, the earth would rush away beneath it and move to the east, so that 
as a result the stone would fall to earth in a place far away from the foot of 
the tower, just as a stone dropped from the mast of a fast-moving ship does 
not arrive at the foot of the mast, but more towards the stern. One would also 
recognize this even more clearly in the case of objects thrown perpendicularly 
upwards, which would, on their return, hit the earth a great distance from 
the position from which they were thrown. And also the arrow which one 
shoots skywards would not fall down near the bowman.°* 


5? Three according to Copernicus, see Commentariolus (translated by Rosen) in Three Copernican 


Treatises (New York: Dover, 1959), pp. 63ff. The third motion can be left out if one assumes 
that the axis of the earth remains parallel to itself throughout the earth’s revolution around 
the sun. Kepler, Weltgehetmnis (ed. Kaspar) (Munich, 1936), chapter 1, note 17. 

The theory, said Galileo in the Saggiatore, is ‘surely false’. The Controversy on the Comets of 1618 
(eds. Drake and O’Malley) (Philadelphia, 1960), p. 185. 

Trattato Della Sfera in Opera II (ed. Favaro) (Edizione Nationale), p. 224. This treatise is still 
written in a totally Ptolemaic spirit, and even keeps to the structure of Ptolemaic textbooks. 
It is interesting to note that stones dropped from the mast of a moving ship do not land at 
its base. Later, Galileo turned ‘the facts’ around and used the condition that stones land at 
the base of the mast even in quickly moving ships as an argument against Aristotle, which 
shows that we are dealing with a thought experiment which can be adapted to the necessities of 
the result to be reached. Real experiments were executed, but their results were anything 
but conclusive. See A. Armitage, “The Deviation of Falling Bodies’, Annals of Science, vol. 5, 
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v 


The experiences which contradict the annual movement [of the Earth] 
have ... even greater force [than the dynamic arguments against the rotation 
which were just mentioned].? Mars, when it is close to us, would have to look 
sixty times as large as when it is most distant. No such difference is to be seen. 
Rather, the planet, in opposition to the sun, is only four or five times as large 
as at the time of conjunction, when it becomes hidden behind the rays of the 
sun. 

Another and greater difficulty is made for us by Venus, which, if it 
circulates around the sun as Copernicus says, would be now beyond it and 
now on this side of it, receding from and approaching toward us by as much 
as the diameter of the circle it describes. Then when it is beneath the sun and 
very close to us, its disc ought to appear to us a little less then forty times as 
large as when it is beyond the sun and near conjunction. Yet the difference is 
almost imperceptible.© °° 


1941-7, pp. 342ff., and A. Koyré, Metaphysics and Measurement (Cambridge: Cambridge 
University Press, 1968), pp. 89ff. From ¢his side, no help was to be expected in the sixteenth 
and early seventeenth century. 

This argument has a long and interesting history itself. It is to be found in Aristotle, De 
Coelo, 296b22. Ptolemy uses it in chapter 7 of the first book of his main work. Copernicus 
also uses it in the seventh chapter of De Revolutionibus, but he tries to dismiss it in the eighth 
(see Kreishewegungen (ed. Menzzer) (Thorn, 1879), pp. 18ff). The role of the argument in the 
Middle Ages is described in chapter 10 of M. Clagett’s The Science of Mechanics in the Middle 
Ages (Madison, 1959). 

The actual English text reads: ‘The experiences which overtly contradict the annual 
movement are indeed so much greater in their apparent force’ and this part of the citation 
can be found in Dialogue Concerning The Two Chief World Systems, p. 328. 

Feyerabend has taken great liberties in his German translation. The actual English text on 
p. 334 reads: ‘For if it were true that the distances of Mars from the earth varied as much 
from minimum to maximum as twice the distance from the earth to the sun, then when it is 
closest to us its disc would have to look sixty times as large as when it is most distant. Yet no 
such difference is to be seen. Rather, when it is in opposition to the sun and close to us, it 
shows itself as only four or five times as large as when, at conjunction, it becomes hidden 
behind the rays of the sun’. 


° Dialogue Concerning The Two Chief World Systems, p. 334. Galileo uses the relationships 1:8 


(Mars) and 1:6 (Venus) - pp. 321ff. — for the variation of the distance from the earth and 
allows the luminous power to vary in relationship to the observable surfaces. The numbers 
for the distances are obtainable from Commentariolus or from the Revolutions if one takes into 
account the first epicycle of the first and the eccentricity of the second. In the Commentariolus, 
the values for Mars are as follows: radius of the earth’s orbit, 25; radius of the deferent, 38; 
radius of the first epicycle, 5 (for these numbers see Rosen, {ed.), Three Copernican Treaties, 
p. 74 and p. 77). Therefore, the relationship is 50 + (38-25) + 5 / (38-25) —5 ~ 8. In the 
Kreisbewegungen (Revolutions), the values are (Menzzer, p. 330): radius of the earth’s orbit, 
6580; radius of Mars’ orbit, 10000; eccentricity of Mars’ orbit, 1460. Claudius Ptolemy, 
Handbuch der Astronomie I (ed. Manitius) (Leipzig, 1963), p. 198 and p. 197 gives for the 
relationship of excenter-radius : epicycle radius : eccentricity 60 : 39p30’ : 6, and thus a 
similar value for the relationship between perigee distance to apogee distance. 

In addition to Galileo, the problem is mentioned by the oft-defamed Osiander in his 
notorious preface to Copernicus’ main work: ‘For these hypotheses need not to be true nor 
even probable. On the contrary, if they provide a calculus consistent with the observations, 
that alone is enough. Perhaps there is someone who is so ignorant of geometry and optics 
that he regards the epicycle of Venus as so probable, or thinks that it is the reason why 
Venus sometimes precedes and sometimes follows the sun by forty degrees and even more. 
Is there anyone who is not aware that from this assumption it necessarily follows that the diameter of the 
planet at perigee should appear more than four times, and the body of the planet more than sixteen times, as 
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And he describes the situation of the Copernican theory in the following 


way: 


You wonder that there are so few followers of the Pythagorean opinion, 
whereas I am astonished that there have been any up to this day who have 
embraced and followed it. Nor can I ever sufficiently admire the outstanding 
acumen of those who have taken hold of this opinion and accepted it as true; 
they have through sheer force of intellect done such violence to their own 
senses as to prefer what reason told them over that which sensible experience 
plainly showed them to the contrary. For the arguments against the whirling 
of the earth [see first citation above] which we have already examined are 
very plausible, as we have seen; and the fact that Ptolemaics and Aristotelians 
and all their disciples took them to be conclusive is indeed a strong argument 
of their effectiveness. But the experiences which overtly contradict the annual 
movement [second citation] are indeed so much greater in their apparent 
force that, I repeat, there is no limit to my astonishment when I reflect that 


great as at the apogee? Yet this variation ts refuted by the experience of every age’. Kreisbewegungen (ed. 
Menzzer) p.1 (my emphasis). [The English translation of Osiander used here is that by 
Edward Rosen from J. Dobrzycki (ed.), Nicholas Copernicus. Complete Works, volume IT (Poland: 
Polish Scientific Publishers and London: Macmillan, 1978), p. xvi]. The part emphasized, 
which is suppressed by all of Osiander’s critics, puts his instrumentalism and the 
instrumentalism of his contemporaries in a new light. We know that this philosophy was 
held for theological and tactical reasons (Osiander’s letter to Rheticus from 20 April 1541, 
reprinted in K. H. Burmeister, Georg Joachim Rheticus III (Wiesbaden, 1968), p. 25), and also 
because it fitted well in the astronomical tradition (letter of the same day to Copernicus, 
translated in Duhem, To Save to Phenomena, p. 68). But Osiander’s instrumentalism also had 
physical reasons on its side, namely, exactly the same arguments that Galileo published in 
his Dialogue almost a century later. After all, it had been shown that the Copernican theory, 
interpreted realistically, is refuted by the facts. One has to bear this in mind if one takes to 
heart Karl Popper’s bombastic, sentimental article, “Three Views Concerning Human 
Knowledge’ (in Conjectures and Refutations (New York: Basic Books, 1962), pp. 97ff.). (The 
same goes for Popper’s evaluation of quantum theory; here as well as there, he spies on 
instrumentalistic ideas with a Hooverian devotion, without mentioning, in even a single 
word, the physical arguments for these ideas.) Or, if one reads Dean White’s A History of the 
Warfare of Science with Theology, volume I (New York: Dover Books), p. 123: ‘But Osiander’s 
courage failed him: he dared not launch the new thought boldly. He wrote a grovelling 
preface, endeavouring to excuse Copernicus for his novel idea ...’ Would it have been 
better if Osiander were to have courageously introduced a theory for whose falsity he had 
arguments which even Galileo thought were very convincing? 

Osiander’s argument was discussed by Bruno (Das Aschermittwochsmahl, Werke J, translated 
by Ludwig Kuhlenbeck (Leipzig, 1904), pp. 87ff.) and thoroughly rejected: ‘From the 
apparent magnitude of a luminous body, one can never infer its real magnitude or distance’ 
{our translation]. Galileo had a greater interest in this argument since he tried to show that 
the telescope overcomes the previously described difficulty. The source of this argument can 
most hkely be found in the fact that the Ptolemaic theory often did not give the right 
diameter, but still was maintained as an instrument for the calculation of longitudes and 
latitudes. Thus, the theory was not a description of actually occurring events (‘one does not 
find such paths in the sky’, Bicard writes in his Quaestiones Novae in libellum de Sphaera Joannis 
de Sacro Bosco (Paris, 1552), cited in Duhem, To Save the Phenomena p. 74., ‘we only introduce 
it to show to those who learn astronomy how one can save the motions of the heavenly 
bodies’ [our translation]). This point of view was easily transferable to the problems with 
the Copernican theory. 


156 KNOWLEDGE, SCIENCE AND RELATIVISM 


Aristarchus and Copernicus were able to make reason so conquer sense that, 
in defiance of the latter, the former became mistress of their belief.°® 


Thus we have here a fourth interpretation of the transition from the 
Middle Age cosmology to the cosmology of Copernicus. Copernicus 
neither offered new facts which could provide an inductive basis for his 
own ideas, nor did he know of observations which would refute Ptolemy 
but which agreed with his own theory.°’ On the contrary, both theories, 
Copernicus’ as well as Ptolemy’s, have difficulties, the first perhaps even 
greater than the second. Despite this, the Copernicans did not give up, but 
insisted on the correctness of their theory. Led by the ‘vividness of their 
spirit’, they did violence to the senses and led reason to victory. 


6 METHODOLOGICAL REMARKS 


These examples, which can easily be proliferated, show us that scientific 
practice is only seldom in accordance with logical and epistemological 
demands. As a matter of fact, there is not a single principle which was not 
repeatedly violated in the history of the sciences, including even such ‘basic’ 
and ‘evident’ principles as the principle of consistency. Scientific theories, as 
they occur in the history of science, are not only uncertain and always 
exposed to refutation, but are already refuted in every moment of their 
existence: they are in numerical difficulties. They contain deep qualitative 
mistakes. Ad hoc hypotheses patch up gaps in the proofs and cracks in the 
connection with facts. And internal contradictions are almost never avoided. 
We do not have proud cathedrals standing before us, instead we have 
dilapidated ruins, architectural monstrosities whose precarious existence is 
laboriously prolonged through ugly patch-work by their constructors. This is 
the scientific reality. /¢ is not spoken of in the theory of knowledge or in the 
philosophy of science. How is this discrepancy to be explained? And what 
consequences for the evaluation of methodological rules follow from it? This 
is the problem to which I would like to sketch an answer in this article. 

The first reason for this discrepancy lies in the deceptive way in which 
scientific theories (since Euclid) are represented and discussed within 
science itself. Von Neumann’s book, Mathematische Grundlagen der Quantenme- 
chanik,°® which has many successors today, is an excellent example. Step by 
step, concepts are introduced and clarified. Problems are posed and solved. 
And thus, a building of awe-inspiring clarity and precision, resting on 


56 Cited from Galileo Galilei Sidereus Nuncius. Nachricht von neuen Sternen (ed. H. Blumenberg) 
(Sammlung Insel, 1965), p. 208. [This citation is incorrect. The text is not to be found in 
Sidereus Nuncius, but in Dialogue Concerning The Two Chief World Systems, p. 327—-8.] 

97 *_ |. Ptolemy’s theory of the planets and that of most other astronomers [are] in agreement 
with the numerical data ...’ writes Copernicus in Commentariolus (ed. Rosen) p. 57. 

58 (Berlin: Springer, 1932). 
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simple and easily understandable foundations, gradually arises. It seems 
that the confusion of the older quantum theory is overcome once and for 
all. But let us ask ourselves what relationship this sublime figment of the 
imagination has to reality! That is, let us ask ourselves (1) how the assignment 
of the hypermaximal operators of the theory are made to the concrete 
measurement apparatuses (2) how one makes predictions after one has 
accomplished the assignment, and (3) how one éests these predictions. And 
we will see that the impression of perfection can only arise because we 
thought that some peaceful corner of the ruin of ‘quantum mechanics’ was 
the whole building. The answer to (1) is that ‘for some observables, in fact 
for the majority of them (such as xyp), nobody seriously believes that a 
measuring apparatus exists’.°? In practice, one still draws on the older 
correspondence principle here. What can be said about (2) is that certain 
important predictions within the scope of the theory are only possible when 
one changes other laws arbitrarily.°° Third, testing predictions is largely 
restricted by the way in which the coincidence counter classifies events. 
And let us not forget the qualitative problems of the theory which were 
mentioned in section 5. The clarity, precision, and simplicity which we find 
in von Neumann’s book, and in other textbooks of theoretical physics, is 
thus, like all earthly perfections, mere illusion.®! It is this illusion to which 


59 E. P. Wigner, ‘The Problem of Measurement’, American Journal of Physics, vol. 31, 1963, 
p. 14. ‘Quantum mechanics’, writes Schrédinger about this situation, ‘claims that it deals 
ultimately and directly with nothing but actual observations, since they are the only real 
thing, the only source of information, which is only about them. The measurement is 
carefully phrased so as to make it epistemologically unassailable [...] But what is all this 
epistemological fuss for, if we have not to do with actual, real findings ‘in the flesh’, only 
with imagined findings?’ (Nuovo Cimento, 1955, pp. 7ff.) Bridgman writes that quantum 
theory seems, prima-facie, to be a thoroughgoing operational theory: ‘This end is achieved 
by labelling some of the mathematical symbols “operators”, “observables”, etc. But in spite 
of the existence of a mathematical symbolism of this sort, the exact corresponding physical 
manipulations are often obscure, at least in the sense that it is not obvious how one would 
construct an idealised laboratory apparatus for making any desired sort of measurement.’ 
(The Nature of Physical Theory (New York: Dover, 1963), p. 118). 

J. M. Cook has proven that the problem in scattering theory in Hilbert space is only 
solvable for potentials in which JJJ| v (xyz)|dxdydz <oo which excludes the Coulomb 
potential. ( Journal of Mathematical Physics, vol. 36, 1957, pp. 82ff.) One solves this problem 
with the help of an appropriate cut-off. That is, one changes the potential only in order to 
create a connection between the theory and the facts anyway. 

As we see, the problems of the older quantum theory are by no means all solved. Some of 
them are moved to another place, and are thereby made invisible. In this respect, the older 
quantum theory, in which all the problems lay open and whose provisional character is 
clearly expressed even in its precise formalism, is much more ‘honest’ than its modern 
successor (the same goes for all versions of science which try to realize the Euclidean ideal). 
Here, ‘honesty’ is meant in Einstein’s sense. See his critique of Hilbert’s method of 
representing physical and mathematical theories to be found on a postcard to Ehrenfest 
from 24 May 1916, reprinted in Karl Seelig, Albert Einstein (Zurich, 1960), p. 276. The 
discrepancy between formalism and the real world which is so characteristic of the 
Euclidean method goes back to Parmenides. See A. Szabé, The Origins of Euclidean Axtomatics, 
London Lectures, November 1966 (MS edited by B. Burgoyne). 
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considerations of formal logic, like the triviality of ‘Dialogical logic’ 
{Dialoglogik], are mainly applicable, and from which the philosophy of science 
develops its image of science as a consistent, logically ordered system of statements. The 
proof that a system of rules or a ‘logic’ (‘methodology’) leads to interesting 
results in ¢kis domain has almost nothing to do with the question of its 
utility in science, that is, in its inconsistent entirety: precise theory, plus 
special assumptions, plus vague presuppositions, plus assignment rules, plus 
operational explanations, plus approximations (which quickly wipe out 
the arbitrary precision), plus qualitative mistakes (which quickly 
disappear behind the approximations), plus the theory of the apparatuses, 
plus ‘experience’ (whose nature is never explained), plus philosophical 
‘atmosphere’. 

But even such an irrelevant proof is only seldom attempted in method- 
ology, logic and epistemology. After all, those are special, self-contained 
disciplines which can and must solve their problems without outside help.®* 
Thus one does not ask whether principles, rules, or methodological 
prescriptions are appropriate to steer the Aistorical process ‘science’ in a 
certain direction. One is not in the least concerned with whether the 
actions demanded by the rules are psychologically, physically, historically, 
financially, etc., posstble. With gay nonchalance, one compares rules with 
other rules, and lays the foundations of ‘science’, or ‘knowledge’, or 
‘reason’ with that system of rules which turns out to be the winner of this 
abstract battle. It is as if one were so fascinated by the abstract image of a 
dance, that one developed and constructed it in detail without even 
mentioning any anatomical and physiological characteristics of the human 
body. How can we avoid this flight from reality? We will answer this question 
with the help of a discussion of two methodologies which played, and still 
play, an important role in the philosophy of science. J mean the method of 
verification and the method of falsification. 

The method of verification (incorporate only such theories as are 


62 Epistemology is ‘of a completely different kind than the empirical sciences [Realwis- 


senschaften]. It does not pursue being, but sets a target and norms for mental action,’ 
writes V. Kraft in Evkenninislehre (Vienna, 1960), p. 32 [our translation]. According to this, 
philosophical positions, such as solipsism, are not overcome by research, but by the decision 
to use assumptions ‘which lead beyond what is present in experience’ (p. 219). Or: ‘the 
study of a largely autonomous third world of objective knowledge is of decisive importance for 
epistemology’ Popper, ‘Epistemology Without a Knowing Subject’ reprinted in his Objective 
Knowledge: An Evolutionary Approach (Oxford: Oxford University Press, 1972), p. 111. This 
objective knowledge ‘is man-made’ (Popper, ‘On the Theory of the Objective Mind’, 
reprinted in Objective Knowledge, p. 158), but still gives rise to a subject-less type of knowledge 
(‘Epistemology without a Knowing Subject’ pp. 108—9). Or: ‘we have already seen that 
philosophy and historiography are at bottom irreducible to one another, no matter how 
closely they may be interlocked in practice’, E. McMullin, “The History and Philosophy of 
Science — a Taxonomy’ in R. H. Steuwer (ed.), Minnesota Studies in the Philosophy of Sctence, 
volume V (Minneapolis: University of Minnesota Press, 1970), p. 60. See also Agassi, Towards 
an Historiography of Science, footnotes 1 9ff. and text. 
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verifiable and also already verified)® is subject to the logical objection that 
general statements cannot be derived from singular statements. The 
demand that we construct our science only out of verified statements 
obliterates science as we know it, without replacing it with something 
comparable. The method of falsification (incorporate only such theories as 
are falsifiable but not yet falsified)®* has no comparable difficulties, and a 
science which uses it seems to be a possible enterprise. Thus far, I have 
provided a purely logical critique. 

The examples in section 5 suggest the presumption that a science which 
obeys the principle of falsification runs into insurmountable difficulties in 
our world. Every law that we discover is surrounded by disturbances which 
are large enough to refute it. Jn this world, the method of falsification also 
obliterates science without replacing it with something comparable. Thus, 
a purely logical investigation of methodologies does not suffice. Which 
elements do we have to add to logic in order to complete our critique? 

According to the view of an influential school, sczentific practice decides the 
choice of methodological rules. Rules which play a role in scientific practice 
are accepted. Rules which cannot be found in scientific practice or which 
contradict the accepted rules are rejected. An ‘inductive critique’ of this 
kind overlooks that a ‘practice’, i.e. a series of actions, does not unambigu- 
ously determine its alleged underlying rules. And this is the case even if one 
is allowed to presuppose that in it, rules are never violated, overlooked, 
forgotten, misapplied, i.e. if one is allowed to presuppose that scientists 
always do the right thing with a somnambulant certainty. Practice which 
proceeds to use scientific theories despite contradictions with the facts 
could rely, for example, on the following rules: (1) it does not contain the 
falsification principle; (2) it contains a falsification principle, but only 
accepts a very special group of circumstances as the ‘facts’; (3) it contains a 
falsification principle, but only incorporates contradicting facts if they 
confirm an alternative theory; (4) it contains a falsification principle, but 
does not apply it until a theory has had the time to develop itself; (5) the 
abandonment of theories is a matter of taste, and the facts do not have 
anything directly to do with it. And so on ... But the presupposition itself is 
totally incredible. The rules that we are looking for are only very rarely 
explicitly formulated. They do not govern practice like easily consultable 
books. Instead, they govern indirectly through imponderables such as tact 
and flair, and the interpretation of these is not equally accessible to every 


®3 Details and literature in L. Laudan, ‘From Testability to Meaning’ (MS, London, 1968). 

6 Karl Popper writes, ‘So long as a theory stands up to the severest test we can design, it is 
accepted; if it does not, it ts reected.’ ‘The new theory should be independently testable. That is 
to say, apart from explaining all the explicanda which the new theory was designed to 
explain, it must have new and testable consequences ...’. Conjectures and Refutations (New 
York: Basic Books, 1962), p. 54 and p. 241. 
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scientist. In addition, in science there are numerous traditions which 
overlap and are in conflict with each other in some cases. (Here science 
fundamentally distinguishes itself from chess, in which contradicting tradi- 
tions have been melded into a unity for a long time.)®* How else could it be 
explained that scientists so often thought they would find the logically 
impossible verification principle in their own practice? The resolute 
application of Rule IV relies on this belief, among other things. Moreover, 
it is clear that the fact that we follow certain rules does not force us, by any 
means, to accept the rules being followed. Although the fact that we follow 
rules may be the ‘core of science’, should we then accept science because it 
is already there? Isn’t science itself the result of a critique of former forms 
of life, and doesn’t this circumstance invite its own critique even more 
urgently? ‘For after all, “the whole of science” might err ...’°° Therefore, 
we cannot be content with a critique which compares methodological rules 
only with scientific practice. It is umpossible, and if it were possible, it would 
be insufficient, because it relies on the dogmatic assumption of a certain 
form of life. 

It is this insight that led to the development of purely abstract methodol- 
ogies as early as in ancient Greece. Abstract methodologies grasp our 
knowledge as an ideal state which only seldom exists in our world, and 
which must be achieved despite diverse obstacles. The ideal is more 
precisely circumscribed by the rules, and an effort is made to create a 
practice that exactly agrees with the rules. The rules themselves are 
motivated differently: through the claim that they lead to the truth (by 
Plato), for example, or through the claim that the ascribed practice allows 
for an environment which promotes human liberty (by Mill).°” As we have 
seen at the beginning of this section, this solution to the problem of 
methods is also insufficient. A purely abstract methodology may suffice 
logically, it may achieve a preconceived target like truth or liberty im thought, 
and it may also agree with our conception of a life worth living, but we 
have no guarantee that the actions described by it can be realized im this 
world. 

Imre Lakatos, who noticed this last objection from a distance, tries to 
avoid it by a highly ingenious synthesis of practical and abstract considera- 
tions. He bases his proposal on two observations: (1) Although scientists 
argue about the general principles of research, their ideas about concrete 


65 This is overlooked in the Wittgensteinian tradition, in which one is happily content with 
superficial analogies. 

66 K. Popper, Logik der Forschung (Vienna, 1935), p. 3. [English text taken from The Logic of 
Scientific Discovery (London: Hutchinson, 1959), p. 29.] 

67 See John Stuart Mill, ‘On Liberty’, and the discussion of this essay in section 3 of my article 
‘Against Method: Outline of an Anarchistic Theory of Knowledge’ in M. Radner and 
S. Winokur (eds.), Minnesota Studies in the Philosophy of Science, volume IV (Minneapolis: 
University of Minnesota Press, 1970). 
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achievements or their ‘normative basic judgements’, as Lakatos puts it, 
remained the same over the last two centuries.®* (2) Basic judgements are 
not always trustworthy. They are trustworthy in physics, but suspicious in 
astrology and in the social sciences. Furthermore, unanimity of judge- 
ment dissolves in these disciplines, so that everything becomes question- 
able, principles and basic judgements. The first observation leads Lakatos to 
demand that methodological rules or, more generally put, theories of 
rationality, are ‘to be rejected if [they are] inconsistent with an accepted 
‘basic value judgement’ of the scientific élite’.’° The yardstick for methodo- 
logical rules lies in ‘common scientific wisdom’’! which is expressed by the 
basic judgements. Exactly as empirical scientific theories rise above em- 
pirical basic statements, and then explain them from a general point of 
view, theories of rationality rise above the basic value judgements of the 
scientific élite and provide a general background for their explanation. The 
second observation makes such generalizations at least partially dependent 
on philosophical principles. As a result, we get a dualism (pluralism) of 
authorities in which the particular authority of basic judgements which 
concern only concrete individual cases both criticizes and is criticized by 
the general authority of philosophical (mathematical) principles. Basic 
Judgements are fundamental in the ‘mature sciences’, like physics, provided 
that they are in a state of progress and expansion. Here the methodology is 
modelled on the logic of single cases. But, ‘when a scientific school 
degenerates into pseudo-science, it may be worthwhile to force a methodo- 
logical debate ...’” i.e., if one temporarily gives precedence to philosophi- 
cal principles. 

This solution to our question falters on the following difficulties. 

First, the ‘common scientific wisdom’, i.e. the collection of all singular 
normative basic judgements of the scientific élite, is neither common nor 
wise, even in the most mature sciences. This can be shown with the help of 
examples, as for instance the following. According to Popper, whom 
Lakatos criticizes on the basis of his reconstruction of science, a theory is 
only scientific if the observations that could refute it are fixed in advance,’”* 
and it must be abandoned as soon as one discovers the first refuting 
instance.’* On the other hand, Newton’s theory ‘is highly regarded by the 


68 ‘History and its Rational Reconstructions’ (MS, Boston, 1970), p. 31ff. [English citations 


taken from ‘History of Science and its Rational Reconstructions’, reprinted in I. Lakatos, 
The Methodology of Scientific Research Programmes: Philosophical Papers, volume 1, J. Worrall and G. 
Currie (eds.) (Cambridge: Cambridge University Press, 1978). Page numbers for text taken 
from this source are given in square brackets. ] 

69 Ibid. p. 51 [p. 137, note 4]. 

79 Ibid., p. 31 [p. 124], see also pp. 32, 36, 39, 43, 46, 50. 

71 Ibid., p. 50 [p. 137]. 72 Ibid. p. 51 [p. 137]. 

73 Conjectures and Refutations, p. 38, note 3. 

™ Conjectures and Refutations, p. 54 and p. 241. See also my citation in footnote 64 of this article. 
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greatest scientists’,’> even though it contradicted numerous facts 
throughout its existence, and even though a clear definition of its empirical 
content (in the Popperian sense) never existed. ‘Newton’s theory is scien- 
tific’ is therefore a normative basic judgement in Lakatos’ sense. Therefore 
Lakatos concludes that Popper’s definition of science is refuted.’° But let us 
pay attention to how these basic judgements on which he relies came about 
in this specific case. Max Born’’ praises Newton’s mechanics in the belief 
that it logically follows from observable facts (in the nineteenth century, this 
opinion can be found more often. Exceptions are Hegel and Duhem.’®), 
The majority of Newtonians support the theory because it is without a 
blemish according to their view. Newton himself claims that he derived his 
theory directly from ‘phenomena’, without even glancing at the alterna- 
tives. Those are the reasons which lead to the basic judgement of ‘scientific 
wisdom’ to which Lakatos gives so much confidence. And let us not forget 
that Einstein’s theory was rejected by a large number of physicists in the 
years 1907 and 1908 because it contradicted the facts.”? Thus, basic 
judgements are not as general as Lakatos likes to assume. And that is a 
result which can be confirmed repeatedly by further investigations. The 
idea of ‘common scientific wisdom’, i.e., the idea of a comprehensive class 
of singular value judgements which are reasonable and generally accepted in 
science, this idea is nothing other than a chimera. With that, the ‘dualism of 
authorities’ dissolves into nothing. 

Let us now assume that there really is a solid core of normative basic 
judgements. Then it still remains undecided when this core, or when its 
opponent in dualism, i.e. when philosophical principles, should take centre 
stage. Lakatos pushes philosophical principles into centre stage as soon as 
the underlying science ‘degenerates into pseudo-science’ (see text to 
footnote 72 above). But how does he decide what is and what is not a 
pseudo-science? He makes the decision on the grounds of a ‘rational 
reconstruction of science’,®° which takes normative basic judgements as its 
starting point. This presupposes that these basic judgements possess a 
certain uniformity which, according to his own opinion, is precisely not the 
case when philosophical principles take centre-stage. Thus the criterion for 
pseudo-science that Lakatos uses already presupposes what should be 
shown, i.e., that good science produces uniform basic judgements. 

Third, Lakatos is also exposed to the objections raised above against the 
criticism on the grounds of scientific practice. Although Lakatos does not try 
to gain general rules from practice — and such an undertaking, according to 


73 Lakatos, Methodology, p. 34 [p. 125]. 78 Ibid. 

Natural Philosophy of Cause and Chance (Oxford: Clarendon Press, 1949), pp. 129ff. 
For Hegel, see the Encyclopéidie (ed. Lasson) pp. 235ff. 

See footnotes 32-7 of this article, and the corresponding text. 
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his opinion, does not lead to a uniform result — he restricts himself to 
extracting singular evaluations, just his ‘normative basic judgements’. A 
criticism which uses these kinds of means assumes that science has already 
found the best possible procedure, at least in concrete cases. That is childish 
optimism. Science has seen methodological revolutions side by side with 
revolutions in the content of its theories. The transition from the Aris- 
totelian to the Galilean approach is an example. Such revolutions over- 
throw not only one point of view or another, but al/ ideas which were 
founded on the grounds of certain procedures, basic judgements included. 
A critique which leaves basic judgements untouched is therefore much too 
tame. And if science, in the concrete, is so perfect, why isn’t myth so perfect? 
What are the circumstances which distinguish modern science, or is its 
perfection only a matter of faith which is no longer allowed to be 
questioned? We see that Lakatos’ criticism of methodology, let alone the 
falsity of its presuppositions, is satisfied much too soon. Let us now use our 
example (verificationism vs. falsificationism) in order to explore the path to 
a more reasonable philosophy! 

The method of falsification is better than the method of verification. An 
argument on the grounds of normative basic judgements would refer to the 
fact that scientists shower compliments on unverified theories, and that the 
critique of theories is more important to them than their proof. This 
argument is unsatisfactory. The judgements from which it starts are often 
falsely justified. They are the result of large mistakes, and are totally 
unsuitable as a basis for methodological conclusions. Newtonian theory, 
which contradicts numerous facts de facto, is praised because it is believed 
that it follows logically from the facts. Other theories, for example the 
general theory of relativity, are criticized because they are too distant from 
experience. A better argument against verificationism consists in the claim 
that verification is logically impossible, while falsification is logically 
possible. This argument draws on certain general relationships between 
states of affairs. It is a logical argument. 

The method of falsification is better than the method of verification. But 
it is still vulnerable to criticism. Following Lakatos, one can say that 
‘respectable’ theories (a normative basic judgement!) are almost always in 
contradiction with clear experimental facts. This argument is also unsatis- 
factory. Quantum theory, which has qualitative and quantitative difficulties, 
is accepted not despite these difficulties, but because ‘all the evidence proves 
with merciless definiteness the conformity of the unknown interactions with 
the fundamental quantum law’.®! And where the discrepancy between facts 
and theory penetrates the threshold of the scientist’s consciousness, the 


81 See footnote 45 and text [and accompanying translator’s note]. 
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theory is actually rejected by the vast majority of scientists.°? We see again 
how unreasonable and inconsistent normative basic judgements are, and how 
little the attitude of the ‘scientific élite’ is suited as a foundation for 
methodological discussions. A better argument consists here in the remark 
that the laws of the world in which we live are surrounded by numerous 
disturbances and are even partially disguised. The method of falsification 
(which was an important element of Aristotle’s method®*) promotes science 
as long as such disturbances disappear behind experimental mistakes, or as 
long as one considers them to be monstrosities which do not stand in any 
relationship to underlying laws.°+ One gets the impression, which is 
characteristic of Aristotelian philosophy, that the laws of nature lie open to 
us, and that obstinate observations are correctly conceived of as a proof 
that our theories, but not the methods used by us, are fraught with mistakes. A 
problem arises as soon as the disturbances become a daily affair, which is 
also indeed the case in modern science (see the small collection of them in 
Section 5). We are now confronted with the following alternatives: (a) We 
retain the method of falsification, and conclude that ‘knowledge’, in the 
sense of this method, is not possible in our world.®° (b) We change our idea 
of knowledge. We replace it with a more abstract (less empirical, less 
critical) idea, and choose a more liberal methodology as its basis. Many 
scientists instinctively act as if they have consciously considered the 
difficulty just described, and then chose to accept alternative (b). An 
investigation of their reasons shows, as already intimated, that conscious 
analysis is out of the question. It is a combination of errors, fallacies, 
prejudices, greed, sheer stubbornness, in other words, it is not reason, but 
the cunning of reason which leads the scientists in this direction sometimes. 
Therefore you cannot rely on ‘basic judgements’. One must replace them 
with both cosmological hypotheses, like for instance with the hypothesis that 
laws of nature are not manifest in our world, and with the selection of rules 
which do not fail in a world described by such hypotheses. 


82 See footnotes 32—7 and text. 83 See footnote 24. 

84 See Kurt Lewin ‘Der Ubergang von der Aristotelischen zur Galileischen Denkweise in 
Biologie und Psychologie’, Evkennints, vol. 1, 1931. 

This conclusion was already reached by the authors of the Hippocratic text “The Ancient 
Medicine’. Natural philosophers proposed general principles, while medical practice 
showed that every substance only had a certain effect, under certain circumstances, at 
certain times, with certain people, etc. Therefore the treatment of concrete cases had to 
take the place of building theories. This attitude was strengthened in the Hellenistic Age by 
the influence of scepticism. See L. Edelstein, ‘Empirie und Skepsis in der Lehre der 
griechischen Empirikerschule’ in Quellen und Studien zur Geschichte der Naturwissenschaften und 
der Medizin, 3, 4 (Berlin, 1933), pp. 45ff. In the Hellenistic Age, this argument then led to a 
new interpretation of experience (footnote 24). A third possibility consists in not noticing 
this problem, and pushing aside disparaged theories with the claim that they are in obvious 
contradiction with the facts. The critique of Marxism by Bernstein and Popper belongs in 
this category. 
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This cosmological critique of methodological rules is content neither with 
an abstract comparison (of rules with other rules), nor with a comparison of 
method and practice, nor with a combination of both procedures. Science 
should proceed in a particular world, under particular historical, psycho- 
logical, and physical conditions. Therefore these conditions must be taken 
into account. They are taken into account by proposing cosmological 
hypotheses, and then suggesting rules which can lead to interesting, rich, 
and ... results in a world described by these hypotheses, in which ‘...’ 
expresses any additional demands. The first cosmological hypothesis with 
which one begins the procedure is, of course, found and justified in the 
usual way (for exceptions see below). That is, for its proposal, one draws 
from the customary methodological procedure. The procedure is criticized 
and replaced by other procedures which lead to further hypotheses, until a 
methodology is finally found which justifies a certain cosmological hypoth- 
esis, and is also recommended by it. Schematically: 


Starting methodology 


Cosmological hypothesis No. 1 
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We now come to the question of where one finds the evidence for a 
cosmological hypothesis. The claim that, after all, one only needs to make 
observations and experiments which then lead to hypotheses in the usual 
way does not suffice. It does not suffice because the ‘usual way’, that is the 
accepted methodology, not only decides questions about hypotheses, but 
also decides which circumstances can enter the frame of science as ‘facts’. 
Circumstances which do not obey this methodology are pushed aside as 
errors, superstitious illusions, dreams, mythologies. The honorary title ‘fact’ 
is not awarded to them. Even methodologically permissible observations 
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which run counter to a popular theory seldom enter the representation of 
the situation of this theory, and their scientific relevance is often completely 
denied.®® But exactly such observations, exactly such pseudo-facts, are of 
the highest relevance for our critique. They are evidence for cosmological 
hypotheses which suggest other standards, which include other distinctions 
between facts and pseudo-facts. Where do we find the reports which 
contain them? 

Surely, we do not find them in official representations of our knowledge, 
which are already chosen and composed from a certain point of view. Nor 
do they appear in the official history of the sciences, because they try to 
disguise all errors and all evidence which should never have appeared 
according to contemporary theories. We find the desired reports in the 
more obscure corners and niches of general history, the history of ideas, the 
history of superstition, of errors, of delusion. Also, older scientific journals, 
which have already been forgotten and were not subjected to the tyranny 
of a certain method, contain a wealth of ‘facts’ of the kind we need. 


85 So, for example, for a long time facts which seemed directly to support the idea of 
possession by the devil or the idea of demonic influences were suppressed, and this delayed 
the development of humanistic psychology for centuries. The authors of the Malleus 
Maleficarum, writes Gregory Zilboorg, possess ‘a rather complete knowledge of the 
symptomatology of mental diseases which they use exclusively for purposes of detecting 
witches. They knew of the hysterical anesthesias which they carefully investigated by means 
of torture, and through the same means they elicited the phenomenon of extreme 
pathological mutism, which is so frequently found among stuporous catatonic schizophre- 
nias. They speak of various contortions of the body — evidently hysterical convulsions. .. 
Sprenger and Kraemer described literally every single type of neurosis or psychosis which 
we find today in our daily psychiatric work.’ ‘The Malleus Malgicarum might with a little 
editing serve as an excellent modern textbook of descriptive clinical psychiatry of the 
fifteenth century, if the word witch were substituted by the word patient, and the devil 
eliminated.’ At that time, ‘the whole field of clinical psychiatry was covered by theologians 
..2 (The Medical Man and the Witch During the Renaissance (Baltimore, 1935), pp. 49ff., p. 58, 
p. 78). This circumstance by itself was enough to treat not only the theories, but also the 
factual reports of the Malleus as mere dreams for a fairly long time. O. Temkin reports a 
similar development in other areas of medicine, The Falling Sickness (Baltimore, 1945), 
pp. 225ff. In astronomy and in terrestrial physics, it was no different. Connections between 
astronomy and biology were studied in former times by astrology. As Comte writes, ‘these 
connecting links between astronomy and biology were studied from a very different point of 
view, but at least they were studied and not left out of sight, as is the common tendency in our time, 
under the restricting influence of a nascent and incomplete positivism. Beneath the 
chimerical belief of the old philosophy in the physiological influence of the stars, there lay a 
strong though confused recognition of the truth that the facts of life were in some way 
dependent on the solar system. Like all primitive inspirations of man’s intelligence this 
feeling needed rectification by positive science, but not destruction; though unhappily in 
science, as in politics, it is often hard to reorganize without some brief period of overthrow’ 
Philosophie Positive (Paris: Littré, 1836), UI, pp. 273ff. [English taken from Feyerabend’s 
translation from the French in his article ‘Against Method: Outline of an Anarchistic 
Theory of Knowledge’, p. 125, note 184.] See footnotes 20, 21, and text, as well as Galileo’s 
theory of the tides, which can be traced back to his refusal to acknowledge heavenly 
influences on earthly events, Dialogue (ed. Drake) pp. 41 9ff. 
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Superficially seen, the cosmological critique resembles a critique on the 
grounds of scientific practice. Both begin with history. But while the one 
looks for rules in history which the practice de facto obeys, and uses the 
found rules as cogent arguments in methodological debates, the other is 
mainly interested in the circumstances, facts, pseudo-facts, etc., which can 
be considered as the starting points for cosmological generalizations. The 
generalization serves, then, as the criterion for the realizability of instruc- 
tions, rules and methodological systems which themselves are obtained on 
the grounds of decisions. Here, we are interested in the individual case, 
which, as we know, could be interpreted differently or could be changed, 
while the others investigate what is possible in our world and reject 
impossible demands. The cosmological analysis of methodologies does not 
make the mistake of believing that the mere existence of a practice already 
suffices for the critique of philosophical principles. Against the remark that 
scientists use refuted theories without batting an eyelid, it answers (together 
with the thinkers of the abstract school) that the science of today is surely 
not the last word, and that unreasonableness does not become reasonable 
only because it has a battalion of Nobel prize laureates standing behind it. 
But it is also not content with the philosophical plausibility or the logical 
excellence of a rule. Quite to the contrary, it would consider it to be a 
serious objection if one were to show that abstractly described and logically 
praiseworthy procedures not only do not appear in practice, but also cannot 
appear for (physical, physiological, historical, etc.) reasons. This kind of 
critique also begins with history, but it does not ask what actually 
happened, but instead which sequences of actions have the prospect of 
succeeding, and which are damned to failure. We see that the role of 
history is entirely different in the two cases. 

The dissimilarity must be emphasized especially in those cases in which 
we use historical generalizations side by side with cosmological generalizations 
in our methodological arguments. After all, the attempt to increase our 
knowledge does not depend only on physics. To perhaps an even greater 
extent, it depends on the historical circumstances (ideologies, institutions, 
scientific and other stimulations) in which problems are posed, analysed, 
and solved. It also depends on the laws which such circumstances obey. 
These laws can also prevent the realization of demands, and they are an 
additional element that we must take into consideration in the critique of 
methodologies. They are often quite trivial and surely not valid without 
exceptions, and it might perhaps be better to replace the word ‘law’ with 
another word. On the other hand, there are tendencies here, which are not 
simply subject to the will of the individual. They confront him as an 
objective resistance (example: the tenacity of traditions), and make them- 
selves felt not only in a certain age, but also in distant stages of the 
development of the sciences. The word ‘law’, if not taken too seriously, is 
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indeed therefore justified to a certain extent. Examples explain this point 
better than abstract considerations. 

(1) Knowledge of observation instruments (eyes, glasses, magnifying 
glasses, telescopes), indeed even the mere interest in these things, is often 
less developed than the knowledge of the world that we investigate with 
their help. Physics, astronomy, etc., and physiology are almost never ‘in 
phase’. The last trails far behind the first.°” 

(2) The physiological assumptions that one takes to be true in certain 
periods are only rarely explicitly formulated. The vast majority enter the 
observation language. They constitute the rules of the language and 
thereby the content of the observation concepts as well. 

(3) Theories become promoted especially by ideas which agree with 
them (this seems to be very trivial, but leads to an important argument 
against empiricist philosophy of science, see below). More especially, a 
modern physiological (psychological) theory flourishes more easily in the 
presence of modern astronomy, than in the presence of out-dated ideas. 
Physiology discovers the relationship between objective stimulus and 
subjective sensation, and it will progress more quickly if an adequate 
representation of an objective stimulus is already at hand, or at least if one 
has a choice between different representations of this stimulus. 

These three tendencies, or ‘laws’, have the following effect on the 
structure of our knowledge. 

First, the disturbance of the process of cognition by events in our 


8? This is a special case of a much more general regularity which Marx has already captured 
and named ‘uneven historical development’. See Das Elend der Philosophie und besonders die 
Einfihrung zur Kritik der politischen Okonomie (Berlin: Dietz Verlag, 1963), p. 257. Trotsky 
describes the same situation: “The gist of the matter lies in this, that the different aspects of 
the historical process — economics, politics, the growth of the working class — do not 
develop simultaneously along parallel lines.’ [English taken from Feyerabend’s ‘Against 
Method: Outline of an Anarchistic Theory of Knowledge’ p. 118, note 127, which cites The 
First Four Years of the Communist International, volume II (New York: Pioneer Publishers, 1923), 
p. 5.] See also Lenin concerning the fact that different causes of an event are not always in 
phase, and in such cases, lead to no effect, ‘Left Wing’ Communism, an Infantile Disorder 
(Beijing: Foreign Language Press, 1965), p. 59. In another form, the thesis of ‘uneven 
development’ is concerned with the fact that capitalism in different countries and in 
different parts of the same country is unequally developed. This can lead to an inverse 
relation between the accompanying ideologies: ‘In civilised Europe, with its highly 
developed machine industry, its rich, multiform culture, and its constitutions, a point of 
history has been reached when the commanding bourgeoisie, fearing the growth and 
increasing strength of the proletariat, comes out in support of everything backward, 
moribund, and medieval ... But all young Asia grows a mighty democratic movement, 
spreading and gaining in strength’ (“Backward Europe and Advanced Asia’, Collected Works, 
volume 19, pp. 99ff.). For these very interesting situations that deserve to be more closely 
observed by the philosophy of science, see also A. G. Meyer, Leninism (Cambridge, 1957), 
ch. 12, as well as L. Althusser, For Marx (New York: Vintage Books, 1970), chapters 3 and 6 
{though Althusser’s philosophy of science is stuck in the darkest Middle Ages of thought). 
On the whole issue, also see Mao Tse-Tung’s essay, “On Contradiction’, especially section 
IV. 
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instruments and sense-organs (cerebrum and cerebellum included) is 
inaccessible to the grasp of science, even given a highly developed 
astronomy and physics. It is only seldom that there are useful explanations 
for the deviations that result from them, and these deviations are also not 
allowed to be played off against new theories, even if they surpass the limits 
of measurement precision. 

Second, the descriptions of the observable facts contradict a theory often 
only because the concepts with which they were formulated belong to older 
theories. In this case, the contradiction is not between theory and ‘fact’, but 
between newer theory and older theory. However, the older theory does 
not openly expose itself, but disguises itself in apparently totally harmless 
observation reports. 

Third, for the reasons just mentioned, and also because of ‘law’ number 
3, it is often appropriate to replace seemingly fundamental presuppositions 
which were held as certain for a long time, such as the presupposition of 
the relative permanence of our measuring instruments and our experimen- 
tal records, with unproved conjectures which harmonize the observation 
material with new and doubtful theories. 

The discrepancy between the Copernican theory and the results of 
direct observation, which were sketched in the text to footnotes 54 and 55, 
formidably illustrates these considerations. Let us briefly consider the 
objection on the grounds of the brightness of Mars and Venus.®® The 
observed brightness of Mars and Venus changes much less in the course of a 
year than one would assume on the basis of Copernican calculations. For 
naive realism, which assumes an exact correspondence between external 
stimulus and optical impression, this means the falsity of the Copernican 
theory. This was also the position of the Aristotelians. As we know, they had 
a detailed theory of perception which was in accordance with their physics, 
and which was completely confirmed by simple experiences.®? On the 
other hand, one can presume that the human eye does not always represent 
the environment correctly. As Galileo puts it, ‘rather, the very instrument of 
seeing introduces a hindrance of its own’.°° Galileo does not have a theory 
of these hindrances. This only puts him at a disadvantage when compared 
with the Aristotelians if one forgets the phase difference mentioned in (1). If 
one takes these phase differences into account, then the following possi- 
bilities arise: 

(1) We assume that the problem of the brightness of Mars and Venus is a 
case which restricts the validity of naive realism, even in its highly 


88 For a more detailed treatment which also considers the role of the telescope, see my article 
‘Problems of Empiricism, Part Il’ in R. G. Colodny (ed.), The Nature and Function of Scientific 
Theories (Pittsburgh: Pittsburgh University Press, 1970), where the role of ‘laws’ 1—3 is 
extensively discussed. 
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developed Aristotelian form, and we abstain from a judgement until a more 
thorough investigation of sense organs leads to an alternative theory. The 
Copernican theory of the heavenly bodies was preceded by the Aristotelian 
theory of perception. Thus one has to wait until physiology catches up to 
astronomy. 

(2) One does not abstain from a judgement, but declares the still 
completely hypothetical Copernican theory true. We expand it and use it as 
an auxiliary for detecting the desired neuro-physiological principles. Naive 
realism, on the other hand, is removed from consideration despite its 
massive foundation. This is the procedure that Galileo chooses, although 
the propaganda with the telescope does not make it easy for us to discover 
the features of this procedure.?! With this he shows astonishing foresight. 
The phenomenon of zrradiation, which is partially responsible for the 
discrepancy, is not completely understood even today. (Just look for it in 
Davson’s four volume Opus, The Eye!) 

Considerations like this show that ‘the orthodox view on the nature of 
theories’,?? which is widespread today, has very little to do with science. 
According to this view, our knowledge consists of layers of different 
certainty, so that one gradually ascends from facts to certain laws, to highly 
confirmed theories, to highly doubtful hypotheses. The investigation of 
doubtful hypotheses draws from different auxiliary assumptions, and those 
‘have usually been “‘secured”’ by previous confirmation’. Feig] continues, ‘it 
would be foolish to call them into doubt when some other more “risky” 
hypotheses are under critical scrutiny’.9? The erection of the layer system, 
‘knowledge’, thus begins from beneath and slowly progresses upwards. 
Criticism is directed at the upper regions, and it leaves the ‘basis’ relatively 
untouched, at least as long as one compares ideas in those regions, ‘ 
pervasive presuppositions, for example, regarding the relative permanence 
of the laboratory instruments, of the experimental records, are “theoreti- 
cal” [i.e., not totally certain and formulated in abstract concepts] only from 
a deep epistemological point of view and are not called into question when, 
for example, we try to decide experimentally between rival theories in the 
physical, biological, or social sciences’.°* Contrary to this, our little analysis 
of the situation in Galileo’s time shows that a ‘pervasive presupposition’ 
(like naive realism, which is ‘“‘secured”’ by previous confirmation’ and is 
‘theoretical’, not in any practical sense, but in a highly ethereal sense of a 
super-critical epistemology) is in fact not only profitably doubted, but even 
profitably rejected while one continues to retain the highly ‘risky’ hypoth- 
esis of the motion of the earth despite observations to the contrary (one 


91 For details, again see ‘Problems of Empiricism, Part II’. 

°2 This is the title of the leading article from Feigl in Minnesota Studies in the Philosophy of Science, 
volume IV. [The actual title is ‘The Orthodox View of Theories’. ] 

33 Feigl, ibid., p. 10. 4 Tbid., p. 13. 
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must consider the situation in the late sixteenth and the early seventeenth 
century correctly). It is profitable to investigate and describe somewhat 
more exactly this new interpretation of knowledge which now has to 
replace the layer theory. 


7 KNOWLEDGE AS A HISTORICAL PROCESS 


Methodology and epistemology have almost always looked at scientific 
problems sub specte aeternitatis. One compares statements with other state- 
ments without considering their historical development, and without taking 
the fact that they may belong to different historical periods into considera- 
tion. So, for example, one poses the question: how do observations, initial 
conditions, basic principles, and philosophical considerations shed light on 
a particular theory? One gets very different answers to this question. 
According to one school, it is possible to calculate degrees of confirmation 
from given material, and to judge the theory with its help. Others reject 
any kind of logic of confirmation, and compare theories according to their 
content and the number of known refutations. Other thinkers cherish the 
illusion that theories can be derived logically from observations. But to all 
of these schools, it is self-evident that exact observations and clear 
principles already decide the fate of a theory, that one has to use them here 
and now either in order to reject a proposed theory, or to confirm it, or 
even to prove it. 

Such a procedure is only meaningful if one can assume that the elements 
of our knowledge: our theories, our observations, the principles of our 
arguments, are all timeless entities which are all equally perfect, equally 
accessible, and all stand in particular relationships to each other, no matter 
what events led to their discovery. This assumption is widespread. It has its 
source in the well-known distinction between the context of discovery and 
the context of justification. It is often expressed in the claim that science is 
occupied with propositions, but not with statements or sentences. This, 
however, overlooks the fact that science should be considered as a complex 
and a highly heterogeneous historical process in which vague and unrelated 
anticipations of future ideologies are developed side by side with highly 
sophisticated theoretical systems and petrified forms of thinking. Certain 
elements of this process are neatly recorded (published) in compendia, 
while others have an underground existence which can only be discovered 
by contrast, that is, by comparison with new and extraordinary ideas. 
Numerous conflicts and contradictions have their roots in the heterogeneity 
of the material and are of no theoretical importance. They resemble the 
problems which arise when a high-voltage power station is needed in the 
vicinity of a gothic cathedral. This unevenness of science is sometimes 
noticed, as in the claim that physical laws and biological laws belong to 
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different conceptual systems and simply cannot be compared with each 
other. But in most cases, and especially in the comparison between 
observation and theory, our methodologies project all elements of science, 
and the different historical layers to which they belong, on to one and the 
same level, and then compare these caricatures on this level. This is as 
reasonable as the attempt to arrange a boxing match between a toddler 
and an adult athlete, together with a triumphant announcement that the 
adult will surely win. (The history of the classical atomic theory and the 
much shorter history of hidden variables in quantum theory is full of idiotic 
remarks of this kind. The same applies to the history of psychoanalysis and 
of Marxism.) It is clear that when we investigate newer theoretical 
proposals, we have to take the historical situation into consideration. Let us 
see how this will influence our judgement! 

The geocentric hypothesis and the Aristotelian philosophy of science are 
ideally matched. The theory of motion which has the stationary earth as a 
consequence is supported by perception, and it is itself a special case of a 
more comprehensive theory of motion which deals with local motion, 
increase and decrease, qualitative change, coming to be and passing away, 
and other special events. According to this comprehensive theory, motion, 
and indeed any kind of change, consists in the transition of a form from the 
cause to the influenced body, and it stops as soon as the latter possesses 
exactly the same form which the cause featured at the beginning of the 
process. According to this theory, perception is also a process in which the 
form of the perceived object enters the perceiving organ via the detour of a 
medium. Then the form in the perceiving organ is once again the same as 
the form of the object perceived, so that the perceiver, in a certain sense, 
adopts the properties of the perceived object.?° 

A physiology of this kind, which is actually nothing other than a highly 
developed version of naive realism (see section 6), leaves no room for a 
discrepancy between observation and reality. “The tradition’s concept of 
nature was connected with a kind of visibility postulate which corresponded 
both to the finiteness of the universe as well as to the idea of the utility for 
and the centrality of human beings in the concept of nature. That there 
should be things in the world which are inaccessible to man not only now, 
and for the time being, but in principle, and because of his natural 
endowment, and which would therefore never be seen by him — this was 
quite inconceivable for later antiquity as well as for the Middle Ages.’%© 
The theory also does not allow for the use of instruments because instruments 


°5 “Moreover that which sees does in a sense possess colour’. De Anima 425b24. [English 

translation of Aristotle taken from On the Soul. Parva Naturalia. On Breath. Translated by W. 8. 

_ Hett (Cambridge, MA: Harvard University Press, and London: Heinemann, 1952), p. 147.] 

9° Hans Blumenberg (ed.) Galileo Galilei, Sidereus Nuncius, Nachricht von neuen Sternen (Sarmmlung 
Insel, 1965), p. 13. [This is in Blumenberg’s introduction, not in Galileo’s text.] 
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(telescopes, microscopes, etc.) distort the process in the medium which is 
responsible for an exact transfer of the forms. We receive forms which no 
longer agree with the figure of the perceived object, so-called tlustons. Such 
illusions are indeed seen in a concave mirror or in glasses with round 
external surfaces in which one sees pictures with coloured edges, distorted 
contours, blurred details inaccurately localized.°’ In Aristotle, astronomy, 
physics, psychology, and philosophy all work together to create a system 
which is coherent, comprehensive, rational, and empirically adequate.*® 
This system and the evidence which supports it was flatly denied by the 
successors of Copernicus. According to the view of the Copernicans, there 
are cosmic processes of fabulous extent which leave no trace in our experience. 
Therefore, the existing observations are no longer considered to be tests of 
the new laws being proposed. They are not directly connected with these 
laws, and it is possible that they are in no relationship at all to interesting 
astronomical events. Today, after the success of Copernican science taught 
us that the relationship between the human being and his surrounding 
world is much more complex than Aristotle assumed, we are in a position 
to admit that the Copernicans had indeed made a correct guess. The 
observer and the basic laws are separated from each other by (1) the special 
physical conditions of the observation platform, i.e., the earth quickly 
rushing through space (effects of earthly gravity, the law of inertia, coriolis 
forces, atmospheric influences such as refraction, and so on) (2) the 
idiosyncrasies of the instruments used for observation, such as the human 
eye (irradiation, after-images, lateral inhibition of neighbouring retinal 
elements, and so on), as well as (3) older ideas which penetrated the 
observation language and make this language an automatic preacher of 
naive realism (compare the remarks in section 6, point 2). Of course 
observations can contain a contribution from the observed object, but this 
contribution is usually overlaid by other effects, and sometimes even totally 
wiped out. In order to understand this, look at a picture of a fixed star as 
we see it through a telescope. First of all, the image is displaced by 
refraction, aberration, and gravitational effects. It contains a spectrum of 
the star, not in its contemporary form, but from a time long past (in the 
case of extra-galactic novae, it could be millions of years) which is distorted 


97 For the role of these illusions in the arguments about Aristotelian philosophy, see 
V. Ronchi’s article ‘Complexities, Advances and Misconceptions in the Development of the 
Science of Vision: What is Being Discovered?’ in A. C. Crombie (ed.), Scientific Change 
(London: Heinemann, 1963). 

Like every other ‘system’, naturally, Aristotle’s is also full of lacunae, contradictions, bad 
excuses, and the later writings of the scholarly author are not always in accordance with his 
earlier writings. See 1. Diiring, Aristoteles (Heidelberg, 1966). Potentially, however, the system 
is much more uniform than any other that followed. When we talk about Aristotle, we 
always mean this potential system (whose parts were accomplished through his successors 
to a larger and larger extent) and not the corpus Aristotelcum. 
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by the Doppler effect, galactic matter, and so on. The extension and the 
internal structure of the image depends #otally on the telescope and the eye 
of the observer. It is the telescope which determines the size of the 
diffraction disclets, and it is the human eye which determines how much of 
this structure enters the consciousness of the observer. It requires training 
and a lot of theoretical assumptions to isolate the contribution of the source of 
the image as it is finally perceived, and to prepare it for a test. But this 
means that one can test non-Aristotelian cosmologies only after one has 
connected observations and laws by auxiliary sciences which describe the 
complex processes between the eye and the object, and the even more 
recondite processes between the cornea and the brain. In the Copernican 
case, we need a new meteorology (in the good old sense of the word: a science 
of the things happening between the moon and the earth’s surface), a 
physiological optics, a new dynamics, and so on. Observations only become 
relevant after the processes between the eye and the world, as described by 
these sciences, are inserted. The language in which we describe our 
observations must also be carefully investigated, so that the new cosmology 
is not betrayed by a disguised cooperation of sensations and older ideas. 
Thus, testing the Copernican theory presupposes a new world view, with a new 
perspective on human beings and their capacities to know. 

Now it is clear, and here we only repeat what was already said in the last 
section about ‘phase differences’ between physics and psychology, that the 
erection of such a new and complex world view cannot happen overnight. 
It is very improbable that the idea of the motion of the earth should 
produce all the required auxiliary sciences at the same time. Today 
Copernicus — tomorrow Helmholtz: this is not just improbable, but also 
impossible in principle, given even a brief consideration of the nature of 
man, his surrounding society, and the complexity of the physical world. 
And still a test is only meaningful when all the described sciences are 
already clearly and simply formulated. 

Therefore, we must first wait and ignore many observations. Up until now, 
not a single empiricist has taken this into account. Without even suspecting 
the need for new types of observation and new types of criteria, empiricists 
immediately bring new theories together with the status quo and announce 
triumphantly the triviality: ‘the theory contradicts the facts and the 
accepted principles’. They are of course right, but not in the sense intended 
by them. In the early stage of a new theory, a contradiction shows nothing 
other than that it is new and different from older theories, concepts, and 
observations. With this, a value judgement is not yet made. Such a value 
judgement presupposes that the opponents are standing on level ground. 
How are we to proceed in order to accomplish such a fair comparison? The 
first step is clear: we have to retain the new cosmology until it is 
complemented by the required auxiliary sciences. We must retain it in the 


LIMITED VALIDITY OF METHODOLOGICAL RULES 175 


face of clear and unambiguous conflicting observations. We can, of course, 
try to explain our action by claiming that critical observations are irrelevant 
or illusory, but we do not have an objective reason for such an explanation. 
The explanation is nothing but a verbal gesture, a polite invitation actively to 
participate in the development of the new cosmology. It is still possible for 
us to refute the accepted theory of perception. This theory declares the 
existing observations relevant, and gives reasons for the claim that they 
were confirmed by independent evidence (see above, on the Aristotelian 
theory of perception). The new theory, therefore, is totally cut-off, on 
purpose, from the data which supported its predecessor. One intentionally 
increases its ‘metaphysical’ character. This is how a new period in the 
history of science begins, from an empirical point of view, with a step 
backwards. We return to an earlier stage when theories were more vague 
and had a smaller empirical content. This step back is not a mere 
coincidence, but instead has a well-defined function. It is essential if we 
want to overtake the status guo, because it gives us the time and the liberty 
which is needed to develop new ideas in detail and to find the necessary 
auxiliary sciences. 

(The ‘step back’ is therefore really a step forward. Furthermore, because 
every idea which contradicts a given experience and its principles can 
become the centre of a new cosmology, it is always an advantage if one 
does not take experience and experiment too seriously. An exception exists 
only if the senses or the apparatus themselves are doubted on the grounds 
of fixed ideologies. In this case, the argument is reversed and it is now 
experience which is used for attaining progress.) 

The ‘step back’ is therefore really essential, but how can we persuade 
our opponent to follow our proposals? How can we seduce him out of his 
well-defined, complicated, and empirically highly successful system, in 
order to interest him in an unfinished and absurd hypothesis? In a 
hypothesis which is contradicted by one observation after another, when 
one only needs to make the effort to compare it with the impressions of our 
senses and the results of our experiments? How can we persuade him that 
the success of the status quo is only apparent, and that proofs of this will turn 
up in the next five hundred years, if we, here and now, cannot muster a single 
argument on our side? (And one should consider that the illustrations used 
above derive their power from the success of classical physics, and that this 
success was not available to the Copernicans. They could only enlist the 
philosophies of Heraclitus, Democritus, and the Sceptics in their favour.) 
Reason, ‘scientific method’, does not help us further here. We must employ 
‘irrational methods’. We need these methods in order to maintain the 
conviction, which is nothing else but blind faith, until the means which 
allow us to transform this blind faith into crystal clear insight are available. 

It is this context which makes the rise of a new secular class with a new 
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ideology, and a contempt for the ‘school wisdom’ so terribly important: the 
barbarian Latin of the scholars (which has much in common with the no 
less barbarian ‘ordinary English’ of the Oxford ‘philosophers’), the intel- 
lectual poverty of academic science, their out-of-touchness, which one can 
also interpret as uselessness, their relationship with the church — all of these 
elements are thrown together with Aristotelian cosmology, and the con- 
tempt one feels for them transfers itself to every Aristotelian argument.?9 
This ‘guilt by association’ does not make the arguments less ‘rational’, but 
it reduces their influence on the thoughts of those who are ready to follow 
the ideas of Copernicus. Because Copernicus stands for progress also in 
other fields, he is a symbol for the ideal of a new class which looks back to 
the Classical period of Plato and Cicero, and forward to a more free and 
open society. Thus the alliance of astronomy, historical tendencies, and 
class tendencies does not produce new arguments. Nor does it determine 
the form of the laws which are to be discovered (this last assumption can 
often be found in over-enthusiastic, and somewhat superficial interpreters 
of Marxism on the relationship between ‘bases and super-structures’), But 
this alliance leads to a very strong belief in Copernicus, and this is all that is 
required. Galileo exploits the confusion with mastery, and expands on it 
with his own tricks, jokes, and non-sequiturs. 

This is the situation that we must analyse and understand if we want to 
put the dispute between ‘reason’ and ‘irrationality’, between ‘method’ and 
‘anarchism in thought’, in its true light. Reason, which after all always 
appears in combination with a certain method, admits that the ideas which 
we introduce in order to expand and increase our knowledge may possibly 
arise in a very chaotic way, and that the historical source of a cosmology 
may very well depend on class prejudices, passions, personal idiosyncrasies, 
and questions of style. But it demands that when we judge such ideas, we 
strictly follow the rules of a certain methodology (this is what the distinction 
between ‘the context of discovery’ and ‘the context of justification’, so often 
discussed in modern philosophy of science, boils down to). But our 
historical example (which is generalizable in the way described in section 6) 
shows the following: there are situations in which even the most liberal 
methodology, and even the most liberal conception of the laws of reason, 
would dispose of an idea which later plays a large role in science. The idea 
was proposed. It survived, and now it is in the centre of astronomy. It 
survived because prejudices, passions, delusion, illusion, errors, dull stub- 
bornness, in short all of those elements which characterize the ‘context of 
discovery’, resisted the dictates of reason, and it survived because these 


9% For this situation, see L. Olschki’s excellent work, Geschichte der neusprachlichen Wissenschaften 
Literatur, 3 (Reprinted Vaduz, 1965). See also R. F Jones, Ancients and Modems (Berkeley: 
University of California Press, 1965), chapters v and vi. 
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irrational elements predominated in the end. Put differently, Copernicanism and 
other ‘rational’ ideas only exist today because ‘reason’ was often out-voted in the past. 
(The inverse is also true. The belief in the devil, in the witch craze, and 
other ‘irrational’ ideas have lost their influence because reason, in the 
course of its history, was often out-voted.)!© 

We can now safely assume that the Copernican theory is scientifically 
flawless. Therefore, it was advantageous that it survived until today. 
Therefore, it was advantageous that ‘reason’ was out-voted in the sixteenth 
and early seventeenth centuries. The cosmologists of these centuries did 
not have the knowledge that we have today. They did not know that the 
teachings of Copernicus would lead to a flawless system. They did not 
know which of the many ideas existing at their time would lead to rational 
results through an irrational defence. They could only guess without 
arguments, only follow their inclinations. But in this respect, our situation 
is exactly the same. Therefore, it is also sensible today, despite all methods, 
to follow our own inclinations, and to claim that science will make use of 
such a procedure someday. This is because science must prove itself in the 
rich, complex surroundings of the history of nature, as well as of society, 
and not in the sealed-off study of the methodologists. The rules of the latter 
not only do not suffice for methodologies to function, but also shackle the 
methodologist, seriously endangering future development, and with that, 
the development of our consciousness. 


8 THE ROLE OF METHODOLOGY 


What can we expect given this methodological situation? What are the 
rules that we must follow in order to arrive at useful results in science as 
well as in practice (like for example in politics)? Which steps lead to success 
and which are to be avoided? After the considerations just adduced, the 
answer is clear. Although rules which are valid in all possible circumstances 
can be set up and even possibly violently enforced, it will always be at the 
expense of the possibility of fundamental progress (where ‘progress’ is to be 
understood as the defender of a certain rule understands it, thus differently 
for different social and professional groups). If one does not want to cut 
oneself off from the means to such progress, only one option remains: one 
admits that there simply are no generally valid rules, that no general 


100 Supporters of enlightenment, like Lecky, White, and others, often boast about the good 
services which reason had allegedly provided during the disposal of the witch craze. This 
optimistic view of the past does not correspond to the facts. There were arguments, as well 
as scholars, who could prove witchcraft from experience and simple physical or 
psychological principles. Irrational influences were the ones which, in the end, knocked off 
this monstrosity. For a fascinating portrayal, with heaps of literature, see H. R. Trevor- 
Roper, The European Witch Craze (New York: Harper Torchbooks, |968). 
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methodology which is independent of history, psychology, physics, belief in 
God, guides our steps uncompromisingly (this is also the basic thought of 
all dialectical philosophies). Even the most seemingly trivial demands have 
their limits and must be given up in certain circumstances. Is it not evident, 
for instance, that a researcher or a research group can cope better with a 
problem the more they know about the relevant circumstances? The more 
knowledge, the more prospects for success. Everyone seems to hold this as a 
self-evident principle. But it is definitely not self-evident. Too much detail 
confuses our thoughts and takes away our ability to find simple solutions to 
complex problems. Is it not evident that a clear and precise solution must be 
preferred to an unclear and ambiguous one? Absolutely not. The ‘clear’ 
solution disguises the superficiality and ambiguity which accompany every 
step of thinking and which make it possible in the first place.!°! One 
accepts such a result as flawless and turns to other things. Clear solutions 
are like modern canals, they guide research in a certain direction and shut 
out alternatives. One does not see further than the walls of one’s own canal 
allow. Third, has it not been determined that we are only allowed to use 
consistent theories, 1.e., is it not imperative to free one’s theory from 
contradictions before one looks at its other features more closely? Abso- 
lutely not. In the history of the sciences, an inconsistent theory T” often 
follows an inconsistent theory T” before one is all too clear about its logical 
properties, and this succession would be delayed ad infinitum by the search 
for a consistent and logically flawless form. In addition, striving for logical 
perfection separates the ‘superstructure’ of science from predictive, experi- 
mental practice, and forces the scientist to re-establish the connection in a 
highly untidy way (see the example in section 6). The devil disappears from 
the textbooks, but in return he only feels better in practice.!°? And so on. 
Every methodological rule which one would want to enforce on practice or 
science has (because of psychological, historical, sociological, etc. laws) 
undesired consequences. If one acknowledges these consequences, then one 
is often forced to restrict the rule, or to dispose of it totally. 


10l See the short remarks in footnote 61. 

102 The childish objection that from a contradiction every statement follows, as deployed 
against the use of inconsistent theories, is still being raised. Firstly, this is not true. 
Statements do not bubble out of themselves. One has to derive them, and if one makes this 
derivation intelligently enough (more intelligently than for instance a simply programmed 
computer), then no such problem arises. Secondly, this objection, if it is an objection at all, 
is an objection against /ogic, not against physics. Logicians just have not yet invented a 
formal system which would allow us adequately to handle the always inconsistent theories 
of physics. The logic which they offer to us explodes when it is applied to physics, and is 
therefore useless. The argument that physics, and not logic, has to be improved sounds like 
the argument of the inventor of a new medication which only heals sick people if they are 
totally free of bacteria, but otherwise kills them. Except that a physician would think of 
arguing in this way! 
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So how does one proceed in a concrete case? How does one solve a 
theoretical problem? How does one initiate a political change? 

One proceeds as a normal person who wants to solve a certain 
problem, such as a political problem, proceeds. First one informs oneself. 
Not too much, but also not too little. (What ‘much’ and ‘little’ are depends 
on the situation, as well as on the peculiarities of one’s own thinking 
processes.) Then, one decides whether one can solve the problem alone, or 
whether one needs the help of others. If the latter is the case, then the 
choice of whom is made according to character, intelligence, emotional 
stability, sex, and the like. The choice is different if one wants to make a 
free coalition, or a tightly organized assault party. At this point, may be 
useful to study the debate between Marx and Bakunin, or between Lenin 
and his more ‘liberal’ opponents in the party, provided that one has 
enough time, and that the circumstances (the brains of the little group 
included) demand such a procedure. Then comes the question of action: 
should one publish or drop bombs? Should one try to persuade (again 
there are alternatives here: mass meetings, or house calls) or should one 
intimidate? Decisions on all these questions must be made in the concrete 
historical situation in which they were posed, and cannot be anticipated, 
not even in the most vague and general way. Even the existence of 
professions with strict ethical and theoretical standards (medicine, physics) 
does not necessarily lead in a certain direction, since why should one 
follow physics or medicine, or any other sect, just because it is there? But 
alluding to past ‘success’ (atomic bomb, etc.), cannot pacify us, because the 
relationship between theory and technology and invention is anything but 
clear (again see section 6). 

Then come ‘moral’ problems like the question whether the truth should 
always be told, or if it is allowable for (the politician, scientists, etc.) to 
mislead or to lie. Problems like this presuppose that one takes metaphysical 
monstrosities like ‘the truth’, or ‘justice’, and so on seriously — decisions at 
every turn. Of modern philosophers, Lenin probably understood the 
situation best: ‘History generally, and the history of revolutions in par- 
ticular, is always richer in content, more varied, more many-sided, more 
lively and “‘subtle” than even the best parties [the best groups, professions, 
individuals] ... can imagine. From this follow two very important practical 
conclusions: first, that [a group which wants to fulfil its goals] ... must be 
able to master all forms and sides of social activity, without exception; 
second, [such a group] must be ready to pass from one to another in the 
quickest and most unexpected manner’.!°? Timorous and insecure people, 


103 VT, Lenin, ‘Left Wing’ Communism, an Infantile Disorder (Beijing: Foreign Language Press, 
1965), p. 100. This treatise is an excellent antidote to the puritanical Troglodytes of the 
‘New Left’. 
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who only act when a Fiihrer, even an abstract leader like methodological 
rules, leads them by the hand, do not have much prospect of success. They 
also contaminate the atmosphere with their willingness to give up their 
liberty. Methodological rules must be adapted to circumstances and 
continually invented anew. This enlarges our liberty, human dignity and 
the prospect of success. 


3) 


How to defend society against science 


FAIRYTALES 


I want to defend society and its inhabitants from all ideologies, science 
included. All ideologies must be seen in perspective. One must not take 
them too seriously. One must read them like fairytales which have lots of 
interesting things to say but which also contain wicked lies, or like ethical 
prescriptions which may be useful rules of thumb but which are deadly 
when followed to the letter. 

Now — is this not a strange and ridiculous attitude? Science, surely, was 
always in the forefront of the fight against authoritarianism and super- 
stition. It is to science that we owe our increased intellectual freedom vis-a- 
vis religious beliefs; it is to science that we owe the liberation of mankind 
from ancient and rigid forms of thought. Today these forms of thought are 
nothing but bad dreams — and this we learned from science. Science and 
enlightenment are one and the same thing — even the most radical critics of 
society believe this. Kropotkin wants to overthrow all traditional institu- 
tions and forms of belief, with the exception of science. Ibsen criticizes the 
most intimate ramifications of nineteenth-century bourgeois ideology, but 
he leaves science untouched. Lévi-Strauss has made us realize that Western 
Thought is not the lonely peak of human achievement it was once believed 
to be, but he excludes science from his relativization of ideologies. Marx 
and Engels were convinced that science would aid the workers in their 
quest for mental and social liberation. Are all these people deceived? Are 
they all mistaken about the role of science? Are they all the victims of a 
chimaera? 

To these questions my answer is a firm Yes and No. 

Now, let me explain my answer. 

My explanation consists of two parts, one more general, one more 
specific. 

The general explanation is simple. Any ideology that breaks the hold a 
comprehensive system of thought has on the minds of men contributes to 
the liberation of man. Any ideology that makes man question inherited 
beliefs is an aid to enlightenment. A truth that reigns without checks and 
balances is a tyrant who must be overthrown and any falsehood that can 
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aid us in the overthrow of this tyrant is to be welcomed. It follows that 
seventeenth- and eighteenth-century science indeed was an instrument of 
liberation and enlightenment. It does not follow that science is bound to 
remain such an instrument. There is nothing inherent in science or in any 
other ideology that makes it essentially liberating. Ideologies can deteriorate 
and become stupid religions. Look at Marxism. And that the science of 
today is very different from the science of 1650 is evident at the most 
superficial glance. 

For example, consider the role science now plays in education. Scientific 
‘facts’ are taught at a very early age and in the very same manner in which 
religious ‘facts’ were taught only a century ago. There is no attempt to 
waken the critical abilities of the pupil so that he may be able to see things 
in perspective. At the universities the situation is even worse, for indoc- 
trination is here carried out in a much more systematic manner. Criticism 
is not entirely absent. Society, for example, and its institutions, are 
criticized most severely and often most unfairly and this already at the 
elementary school level. But science is excepted from the criticism. In 
society at large the judgement of the scientist is received with the same 
reverence as the judgement of bishops and cardinals was accepted not too 
long ago. The move towards ‘demythologization’, for example, is largely 
motivated by the wish to avoid any clash between Christianity and 
scientific ideas. If such a clash occurs, then science is certainly right and 
Christianity wrong. Pursue this investigation further and you will see that 
science has now become as oppressive as the ideologies it once had to 
fight. Do not be misled by the fact that today hardly anyone gets killed for 
joining a scientific heresy. This has nothing to do with science. It has 
something to do with the general quality of our civilization. Heretics in 
science are still made to suffer from the most severe sanctions this relatively 
tolerant civilization has to offer. 

But — is this description not utterly unfair? Have I not presented the 
matter in a very distorted light by using tendentious and distorting 
terminology? Must we not describe the situation in a very different way? I 
have said that science has become mgd, that it has ceased to be an 
instrument of change and liberation without adding that it has found the ¢ruth, 
or a large part thereof. Considering this additional fact we realize, so the 
objection goes, that the rigidity of science is not due to human wilfulness. It 
lies in the nature of things. For once we have discovered the truth — what 
else can we do but follow it? 

This trite reply is anything but original. It is used whenever an ideology 
wants to reinforce the faith of its followers. “Truth’ is such a nicely neutral 
word. Nobody would deny that it is commendable to speak the truth and 
wicked to tell lies. Nobody would deny that ~ and yet nobody knows what 
such an attitude amounts to. So it is easy to twist matters and to change 
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allegiance to truth in one’s everyday affairs into allegiance to the Truth of 
an ideology which is nothing but the dogmatic defence of that ideology. 
And it is of course not true that we have to follow the truth. Human life is 
guided by many ideas. Truth is one of them. Freedom and mental 
independence are others. If Truth, as conceived by some ideologists, 
conflicts with freedom then we have a choice. We may abandon freedom. 
But we may also abandon Truth. (Alternatively, we may adopt a more 
sophisticated idea of truth that no longer contradicts freedom; that was 
Hegel’s solution.) My criticism of modern science is that it inhibits freedom 
of thought. If the reason is that it has found the truth and now follows it 
then I would say that there are better things than first finding, and then 
following such a monster. 

This finishes the general part of my explanation. 

There exists a more specific argument to defend the exceptional position 
science has in society today. Put in a nutshell the argument says (1) that 
science has finally found the correct method for achieving results and (2) that 
there are many results to prove the excellence of the method. The argument 
is mistaken — but most attempts to show this lead into a dead end. 
Methodology has by now become so crowded with empty sophistication 
that it is extremely difficult to perceive the simple errors at the basis. It is 
like fighting the hydra ~ cut off one ugly head, and eight formalizations 
take its place. In this situation the only answer is superficiality: when 
sophistication loses content then the only way of keeping in touch with 
reality is to be crude and superficial. This is what I intend to be. 


AGAINST METHOD 


There is a method, says part (1) of the argument. What is it? How does it 
work? 

One answer which is no longer as popular as it used to be is that science 
works by collecting facts and inferring theories from them. The answer is 
unsatisfactory as theories never follow from facts in the strict logical sense. 
To say that they may yet be supported by facts assumes a notion of support 
that (a) does not show this defect and is (b) sufficiently sophisticated to 
permit us to say to what extent, say, the theory of relativity is supported by 
the facts. No such notion exists today nor is it likely that it will ever be 
found (one of the problems is that we need a notion of support in which 
grey ravens can be said to support ‘All ravens are black’). This was realized 
by conventionalists and transcendental idealists who pointed out that 
theories shape and order facts and can therefore be retained come what may. 
They can be retained because the human mind either consciously or 
unconsciously carried out its ordering function. The trouble with these 
views is that they assume for the mind what they want to explain for the 
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world, viz. that it works in a regular fashion. There is only one view which 
overcomes all these difficulties. It was invented twice in the nineteenth 
century, by Mill, in his immortal essay On Liberty, and by some Darwinists 
who extended Darwinism to the battle of ideas. This view takes the bull by 
the horns: theories cannot be justified and their excellence cannot be 
shown without reference to other theories. We may explain the success of a 
theory by reference to a more comprehensive theory (we may explain the 
success of Newton’s theory by using the general theory of relativity); and we 
may explain our preference for it by comparing it with other theories. Such a 
comparison does not establish the intrinsic excellence of the theory we have 
chosen. As a matter of fact, the theory we have chosen may be pretty lousy. 
It may contain contradictions, it may conflict with well-known facts, it may 
be cumbersome, unclear, ad hoc in decisive places and so on. But it may 
still be better than any other theory that is available at the time. It may in 
fact be the best lousy theory there is. Nor are the standards of judgement 
chosen in an absolute manner. Our sophistication increases with every 
choice we make, and so do our standards. Standards compete just as 
theories compete and we choose the standards most appropriate to the 
historical situation in which the choice occurs. The rejected alternatives 
(theories; standards; ‘facts’) are not eliminated. They serve as correctives 
{after all, we may have made the wrong choice) and they also explain the 
content of the preferred views (we understand relativity better when we 
understand the structure of its competitors; we know the full meaning of 
freedom only if we have an idea of life in a totalitarian state, of its 
advantages — and there are many advantages — as well as of its disadvan- 
tages). Knowledge so conceived is an ocean of alternatives channelled and 
subdivided by an ocean of standards. It forces our mind to make 
imaginative choices and thus makes it grow. It makes our mind capable of 
choosing, imagining, criticizing. 

Today this view is often connected with the name of Karl Popper. But 
there are some very decisive differences between Popper and Mill. To start 
with, Popper developed his view to solve a special problem of epistemology 
— he wanted to solve ‘Hume’s problem’. Mill, on the other hand, is 
interested in conditions favourable to human growth. His epistemology is 
the result of a certain theory of man, and not the other way around. Also, 
Popper, being influenced by the Vienna Circle, improves on the logical 
form of a theory before discussing it while Mill uses every theory in the 
form in which it occurs in science. Thirdly, Popper’s standards of com- 
parison are rigid and fixed while Mill’s standards are permitted to change 
with the historical situation. Finally, Popper’s standards eliminate competi- 
tors once and for all: theories that are either not falsifiable, or falsifiable 
and falsified have no place in science. Popper’s criteria are clear, unambig- 
uous, precisely formulated; Mill’s criteria are not. This would be an 
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advantage if science itself were clear, unambiguous, and precisely formu- 
lated. Fortunately, it is not. 

To start with, no new and revolutionary scientific theory is ever 
formulated in a manner that permits us to say under what circumstances 
we must regard it as endangered: many revolutionary theories are unfalsifi- 
able. Falsifiable versions do exist, but they are hardly ever in agreement 
with accepted basic statements: every moderately interesting theory is 
falsified. Moreover, theories have formal flaws, many of them contain 
contradictions, ad hoc adjustments, and so on and so forth. Applied 
resolutely, Popperian criteria would eliminate science without replacing it 
by anything comparable. They are useless as an aid to science. 

In the past decade this has been realized by various thinkers, Kuhn and 
Lakatos among them. Kuhn’s ideas are interesting but, alas, they are much 
too vague to give rise to anything but lots of hot air. If you don’t believe me, 
look at the literature. Never before has the literature on the philosophy of 
science been invaded by so many creeps and incompetents. Kuhn en- 
courages people who have no idea why a stone falls to the ground to talk 
with assurance about scientific method. Now I have no objection to 
incompetence but I do object when incompetence is accompanied by 
boredom and self-righteousness. And this is exactly what happens. We do 
not get interesting false ideas, we get boring ideas or words connected with 
no ideas at all. Secondly, wherever one tries to make Kuhn’s ideas more 
definite one finds out that they are false. Was there ever a period of normal 
science in the history of thought? No — and I challenge anyone to prove the 
contrary. 

Lakatos is immeasurably more sophisticated than Kuhn. Instead of 
theories he considers research programmes which are sequences of theories 
connected by methods of modification, so-called heuristics. Each theory in 
the sequence may be full of faults. It may be beset by anomalies, contra- 
dictions, ambiguities. What counts is not the shape of the single theories, 
but the tendency exhibited by the sequence. We judge historical develop- 
ments, achievements over a period of time, rather than the situation at a 
particular time. History and methodology are combined into a single 
enterprise. A research programme is said to progress if the sequence of 
theories leads to novel predictions. It is said to degenerate if it is reduced to 
absorbing facts that have been discovered without its help. A decisive 
feature of Lakatos’ methodology is that such evaluations are no longer tied 
to methodological rules which tell the scientist either to retain or to 
abandon a research programme. Scientists may stick to a degenerating 
programme, they may even succeed in making the programme overtake its 
rivals and they therefore proceed rationally with whatever they are doing 
(provided they continue calling degenerating programmes degenerating 
and progressive programmes progressive). This means that Lakatos offers 
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words which sound like the elements of a methodology; he does not offer a 
methodology. There is no method according to the most advanced and 
sophisticated methodology in existence today. This finishes my reply to part 
(1) of the specific argument. 


AGAINST RESULTS 


According to part (2), science deserves a special position because it has 
produced resudts. This is an argument only if it can be taken for granted that 
nothing else has ever produced results. Now it may be admitted that almost 
everyone who discusses the matter makes such an assumption. It may also 
be admitted that it is not easy to show that the assumption is false. Forms of 
life different from science have either disappeared or have degenerated to 
an extent that makes a fair comparison impossible. Still, the situation is not 
as hopeless as it was only a decade ago. We have become acquainted with 
methods of medical diagnosis and therapy which are effective (and perhaps 
even more effective than the corresponding parts of Western medicine) and 
which are yet based on an ideology that is radically different from the 
ideology of Western science. We have learned that there are phenomena 
such as telepathy and telekinesis which are obliterated by a scientific 
approach and which could be used to do research in an entirely novel way 
(earlier thinkers such as Agrippa of Nettesheim, John Dee, and even Bacon 
were aware of these phenomena). And then — is it not the case that the 
Church saved souls while science often does the very opposite? Of course, 
nobody now believes in the ontology that underlies this judgement. Why? 
Because of ideological pressures identical with those which today make us 
listen to science to the exclusion of everything else. It is also true that 
phenomena such as telekinesis and acupuncture may eventually be 
absorbed into the body of science and may therefore be called ‘scientific . 
But note that this happens only after a long period of resistance during 
which a science not yet containing the phenomena wants to get the upper 
hand over forms of life that contain them. And this leads to a further 
objection against part (2) of the specific argument. The fact that science has 
results counts in its favour only if these results were achieved by science 
alone, and without any outside help. A look at history shows that science 
hardly ever gets its results in this way. When Copernicus introduced a new 
view of the universe, he did not consult scientific predecessors, he consulted a 
crazy Pythagorean such as Philolaos. He adopted his ideas and he 
maintained them in the face of all sound rules of scientific method. 
Mechanics and optics owe a lot to artisans, medicine to midwives and 
witches. And in our own day we have seen how the interference of the state 
can advance science: when the Chinese communists refused to be intimi- 
dated by the judgement of experts and ordered traditional medicine back 
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into universities and hospitals there was an outcry all over the world that 
science would now be ruined in China. The very opposite occurred: 
Chinese science advanced and Western science learned from it. Wherever 
we look we see that great scientific advances are due to outside interference 
which is made to prevail in the face of the most basic and most ‘rational’ 
methodological rules. The lesson is plain: there does not exist a single 
argument that could be used to support the exceptional role which science 
today plays in society. Science has done many things, but so have other 
ideologies. Science often proceeds systematically, but so do other ideologies 
(just consult the records of the many doctrinal debates that took place in 
the Church) and, besides, there are no overriding rules which are adhered 
to under any circumstances; there is no ‘scientific methodology’ that can be 
used to separate science from the rest. Science is just one of the many ideologies 
that propel society and it should be treated as such (this statement applies even to 
the most progressive and most dialectical sections of science). What 
consequences can we draw from this result? 

The most important consequence is that there must be a _formal separation 
between state and science just as there is now a formal separation between state 
and church. Science may influence society but only to the extent to which 
any political or other pressure group is permitted to influence society. 
Scientists may be consulted on important projects but the final judgement 
must be left to the democratically elected consulting bodies. These bodies 
will consist mainly of laymen. Will the laymen be able to come to a correct 
Judgement? Most certainly, for the competence, the complications and the 
successes of science are vastly exaggerated. One of the most exhilarating 
experiences is to see how a lawyer, who is a layman, can find holes in the 
testimony, the technical testimony of the most advanced expert and thus 
prepare the jury for its verdict. Science is not a closed book that is 
understood only after years of training. It is an intellectual discipline that 
can be examined and criticized by anyone who is interested and that looks 
difficult and profound only because of a systematic campaign of obfusca- 
tion carried out by many scientists (though, I am happy to say, not by all). 
Organs of the state should never hesitate to reject the judgement of 
scientists when they have reason for doing so. Such rejection will educate 
the general public, will make it more confident and it may even lead to 
improvement. Considering the sizeable chauvinism of the scientific estab- 
lishment we can say: the more Lysenko affairs the better (it is not the 
mterference of the state that is objectionable in the case of Lysenko, but the 
totalitarran interference which kills the opponent rather than just neglecting 
his advice). Three cheers <for> the fundamentalists in California who 
succeeded in having a dogmatic formulation of the theory of evolution 
removed from the text books and an account of Genesis included (but I 
know that they would become as chauvinistic and totalitarian as scientists 
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are today when given the chance to run society all by themselves. Ideologies 
are marvellous when used in the company of other ideologies. They 
become boring and doctrinaire as soon as their merits lead to the removal 
of their opponents). The most important change, however, will have to 
occur in the field of education. 


EDUCATION AND MYTH 


The purpose of education, so one would think, is to introduce the young 
into life, and that means: into the society where they are born and into the 
physical universe that surrounds the society. The method of education often 
consists in the teaching of some basic myth. The myth is available in various 
versions. More advanced versions may be taught by initiation rites which 
firmly implant them into the mind. Knowing the myth the grown-up can 
explain almost everything (or else he can turn to experts for more detailed 
information). He is the master of Nature and of Society. He understands 
them both and he knows how to interact with them. However, he 1s not the 
master of the myth that guides his understanding. 

Such further mastery was aimed at, and was partly achieved, by the 
Presocratics. The Presocratics not only tried to understand the world. They 
also tried to understand, and thus to become the masters of, the means of 
understanding the world. Instead of being content with a single myth they 
developed many and so diminished the power which a well-told story has 
over the minds of men. The sophists introduced still further methods for 
reducing the debilitating effect of interesting, coherent, ‘empirically ade- 
quate’ etc. etc. tales. The achievements of these thinkers were not 
appreciated and they certainly are not understood today. When teaching a 
myth, we want to increase the chance that it will be understood (Le. no 
puzzlement about any feature of the myth), believed, and accepted. This does 
not do any harm when the myth is counterbalanced by other myths: even 
the most dedicated (i.e. totalitarian) instructor in a certain version of 
Christianity cannot prevent his pupils from getting in touch with Buddhists, 
Jews and other disreputable people. It is very different in the case of 
science, or of rationalism where the field is almost completely dominated 
by the believers. In this case it is of paramount importance to strengthen 
the minds of the young and ‘strengthening the minds of the young’ means 
strengthening them against any easy acceptance of comprehensive views. 
What we need here is an education that makes people contrary, counter- 
suggestive without making them incapable of devoting themselves to the 
elaboration of any single view. How can this aim be achieved? 

It can be achieved by protecting the tremendous imagination which 
children possess and by developing to the full the spirit of contradiction 
that exists in them. On the whole children are much more intelligent than 
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their teachers. They succumb, and give up their intelligence because they 
are bullied, or because their teachers get the better of them by emotional 
means. Children can learn, understand and keep separate two to three 
different languages (‘children’ and by this I mean three to five-year-olds, not 
eight-year-olds who were experimented upon quite recently and did not 
come out too well; why? because they were already loused up by incompe- 
tent teaching at an earlier age). Of course, the languages must be 
introduced in a more interesting way than is usually done. There are 
marvellous writers in all languages who have told marvellous stories — let us 
begin our language teaching with them and not with ‘der Hund hat einen 
Schwanz’ and similar inanities. Using stories we may of course also 
introduce ‘scientific’ accounts, say, of the origin of the world and thus make 
the children acquainted with science as well. But science must not be given 
any special position except for pointing out that there are lots of people 
who believe in it. Later on the stories which have been told will be 
supplemented with ‘reasons’ where by reasons I mean further accounts of 
the kind found in the tradition to which the story belongs. And, of course, 
there will also be contrary reasons. Both reasons and contrary reasons will 
be told by the experts in the fields and so the young generation becomes 
acquainted with all kinds of sermons and all types of wayfarers. It becomes 
acquainted with them, it becomes acquainted with their stories and every 
individual can make up his mind which way to go. By now everyone knows 
that you can earn a lot of money and respect and perhaps even a Nobel 
Prize by becoming a scientist, so, many will become scientists. They will 
become scientists without having been taking in by the ideology of science, they will be 
scientists because they have made a free choice. But has not much time been 
wasted on unscientific subjects and will this not detract from their 
competence once they have become scientists? Not at all! The progress of 
science, of good science, depends on novel ideas and on intellectual 
freedom: science has very often been advanced by outsiders (remember 
that Bohr and Einstein regarded themselves as outsiders). Will not many 
people make the wrong choice and end up in a dead end? Well, that 
depends on what you mean by a ‘dead end’. Most scientists today are 
devoid of ideas, full of fear, intent on producing some paltry result so that 
they can add to the flood of inane papers that now constitutes ‘scientific 
progress’ in many areas. And, besides, what is more important? To lead a 
life which one has chosen with open eyes, or to spend one’s time in the 
nervous attempt of avoiding what some not so intelligent people call ‘dead 
ends’? Will not the number of scientists decrease so that in the end there is 
nobody to run our precious laboratories? I do not think so. Given a choice 
many people may choose science, for a science that is run by free agents 
looks much more attractive than the science of today which is run by slaves, 
slaves of institutions and slaves of ‘reason’. And if there is a temporary 
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shortage of scientists the situation may always be remedied by various kinds 
of incentives. Of course, scientists will not play any predominant role in the 
society I envisage. They will be more than balanced by magicians, or 
priests, or astrologers. Such a situation is unbearable for many people, old 
and young, right and left. Almost all of you have the firm belief that at least 
some kind of truth has been found, that it must be preserved, and that the 
method of teaching I advocate and the form of society I defend will dilute it 
and make it finally disappear. You have this firm belief; many of you may 
even have reasons. But what you have to consider is that the absence of good contrary 
reasons is due to a historical accident; it does not lie in the nature of things. Build 
up the kind of society I recommend and the views you now despise (without 
knowing them, to be sure) will return in such splendour that you will have 
to work hard to maintain your own position and will perhaps be entirely 
unable to do so. You do not believe me? Then look at history. Scientific 
astronomy was firmly founded on Ptolemy and Aristotle, two of the greatest 
minds in the history of Western Thought. Who upset their well argued, 
empirically adequate and precisely formulated system? Philolaos the mad 
and antediluvian Pythagorean. How was it that Philolaos could stage such 
a comeback; because he found an able defender: Copernicus. Of course, 
you may follow your intuitions as I am following mine. But remember that 
your intuitions are the result of your ‘scientific’ training where by science I 
also mean the science of Karl Marx. My training, or, rather, my non- 
training, is that of a journalist who is interested in strange and bizarre 
events. Finally, is it not utterly irresponsible, in the present world situation, 
with millions of people starving, others enslaved, down-trodden, in abject 
misery of body and mind, to think luxurious thoughts such as these? Is not 
freedom of choice a luxury under such circumstances: is not the flippancy 
and the humour I want to see combined with the freedom of choice a 
luxury under such circumstances? Must we not give up all self-indulgence 
and act? Join together, and act? That is the most important objection which 
today is raised against an approach such as the one recommended by me. It 
has tremendous appeal, it has the appeal of unselfish dedication. Unselfish 
dedication — to what? Let us see! 

We are supposed to give up our selfish inclinations and dedicate 
ourselves to the liberation of the oppressed. And selfish inclinations are 
what? They are our wish for maximum liberty of thought in the society in 
which we live now, maximum liberty not only of an abstract kind, but 
expressed in appropriate institutions and methods of teaching. This wish 
for concrete intellectual and physical liberty in our own surroundings is to 
be put aside, for the time being. This assumes, first, that we do not need 
this liberty for our task. It assumes that we can carry out our task with a 
mind that is firmly closed to some alternatives. It assumes that the correct 
way of liberating others has already been found and that all that is needed is to 
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carry it out. I am sorry, I cannot accept such doctrinaire self-assurance in 
such extremely important matters. Does this mean that we cannot act at 
all? It does not, but it means that while acting we have to try to realize as much of 
the JSreedom I have recommended so that our actions may be corrected in the light of the 
ideas we get while increasing our freedom. This will slow us down, no doubt, but 
are we supposed to charge ahead simply because some people tell us that 
they have found an explanation for all the misery and an excellent way out 
of it? Also we want to liberate people not to make them succumb to a new 
kind of slavery, but to make them realize their own wishes, however different these 

wishes may be from our own. Self-righteous and narrow-minded liberators 

cannot do this. As a rule they soon impose a slavery that is worse, because 

more systematic, than the very sloppy slavery they have removed. Why 

would anyone want to liberate anyone else? Surely not because of some 

abstract advantage of liberty but because liberty is the best way to free 

development and thus to happiness. We want to liberate people so that they can 

smile. Shall we be able to do this if we ourselves have forgotten how to smile 

and are frowning on those who still remember? Shall we then not spread 

another disease, comparable to the one we want to remove, the disease of 

puritanical self-righteousness? Do not object that dedication and humour 

do not go together — Socrates is an excellent example to the contrary. The 

hardest task needs the lightest hand or else its completion will not lead to freedom but to a 

tyranny much worse than the one it replaces. 
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Let’s make more movies 


I 


In the first scene of Brecht’s Life of Galileo, Galileo uses a short 
demonstration to convince the boy Andrea of the relativity of motion. In 
scene 7 he repeats the point for a learned cardinal. In scene 9 he refutes 
some of Aristotle’s views on floating bodies by a simple and elegant 
experiment. 

When realized on the stage these brief episodes make us acquainted 
with some features of a scientific debate. A few more examples, and we 
might know how to argue in similar cases. But they also show how people 
behave when engaged in argument; how their behaviour influences the life 
of others, and what role such influence plays in society. Presented swiftly, 
concisely, and forcefully, the episodes impose upon us an interesting and 
uncomfortable conflict: having been trained by our teachers, by the 
pressure of professions, and by the general climate of a liberal-scientific 
age to ‘listen to reason’, we quite automatically abstract from ‘external 
circumstances’ and concentrate on the logic of a demonstration. A good 
play, on the other hand, does not permit us to overlook faces, gestures — 
or what one might call the physiognomy of an argument. A good play uses 
the physical manifestations of reason to irritate our senses and disturb our 
feelings so that they get in the way of a smooth and ‘objective’ appraisal. 
It tempts us to judge an event by the interplay of all the agencies that 
cause its occurrence. Even better, a good play does not merely tempt us; 
it deflects us from our intention to use rational criteria only; it gives the 
material manifestations of the idea business a chance of making an 
impression, and it thus forces us to judge reason rather than use it as a 
basis for judging everything else. Let us see how this works in a special 
case. 


II 


Brecht’s Galileo is not a professional. The fact that he has ideas and can 
support them by argument is the least important thing about him. What 
interests the writer is that Galileo is a new type of thinker, that he is a man 
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rather than a ‘trained scientist’ (pp. 48, 106).! He is virile, sensual, 
impetuous, aggressive, extremely curious, almost a voyeur, a glutton 
physically and intellectually (p. 63), and a born showman (p. 41). When 
the curtain rises we see him half-naked, enjoying morning bath, breakfast, 
astronomical conversation — all at the same time. Thinking is for him a 
joyful and libidinous activity, the play of his hands in his pockets that 
accompanies it and expresses its emotional nature ‘approaches the limits of 
the obscene’ (p. 51). This is the man who explains Copernicus to Andrea 
‘in an offhand manner’ and without trying to drive the point home. He 
simply ‘leaves [the boy] alone with his thoughts’ (p. 51). He leaves him 
alone not because of lack of interest, for Andrea, despite his youth and 
despite his ignorance is treated as an equal (‘as a result of our research, 
Signora Sarti, Andrea and I have found, after long debate ...’ (p. 1236)). 
Nor is the collaboration enforced; it is the natural result of a charming 
friendship between a vigorous scholar and an intelligent, inquisitive, and 
headstrong boy. Thought, so it seems, has left university and monastery 
and has become part of everyday life. This is the situation Brecht wants to 
discuss. 

The situation is not unambiguous. We are not merely shown a new form 
of life, we are also shown some of its internal contradictions and the 
problems to which they lead. 

For example, Galileo is fond of certain phrases, gestures; he uses them 
frequently and occasionally with an air of self-righteousness. Andrea 
repeats them, though less imaginatively and much more rigidly. When the 
situation seems to get out of control, when the discoveries of his master are 
in danger of being pushed aside, then all he can do is describe them with 
raised voice (p. 1327). In the end he turns out to be a somewhat 
unintelligent and slightly unstable Puritan (Scene 14). Could it be that 
relaxed collaboration creates slaves more readily than does the usual 
teacher-pupil interaction with its emphasis on training and domination? 
Galileo’s daughter who wants to participate in what seems to be such an 
entertaining life is cruelly rejected — ‘this is not a toy...’ (p. 1258) — so the 
new knowledge business that announces itself with the nude Galileo in 
Scene 1 is not accessible to everyone, nor is it free from stereotype. The 
distinction between those who play in the correct fashion and those who do 
not is driven home when Galileo confronts Mucius, who has gone his own 
way. He sees him ‘with his pupils crowded behind him’ (p. 1299) like a pack 
of unsure dogs. The dogs not only protect their master; they also want to 
be fed and amused; and Galileo, who does not always come up to their 


' In what follows I am quoting or paraphrasing from Materialen zu Brechts ‘Leben des Galilei’ 
(Frankfurt: Suhrkamp Verlag, 1967), pp. 1-212, and Gesammelte Werke 3 (Frankfurt: 
Suhrkamp Verlag, 1967), pp. 1230 ff. 
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rather narrow moral expectations, resorts to tricks to keep them interested 
and loyal, to ‘suppress their discontent’ (p. 63). The tricks he produces are 
important scientific demonstrations, they are essential parts of what we call, 
in retrospect, the ‘scientific revolution’, they are full of deep insight, and 
they are performed with an elegance and ease that make them veritable 
works of art (p. 62). Yet their origin now almost seems to be the wish to 
dominate, not by physical power, not by fear, but by the much more subtle 
and vicious power of truth. And their function: to satisfy the intellectual 
greed of his followers and to tie them closer to him. (Politicians need new 
wars, and scientists new discoveries to prevent their soldiers from becoming 
discontented.) 

It is quite true. Research has ceased to be a purely contemplative process; 
it has become part of the physical world; it Aas started to influence people in 
new ways; it Aas established new relations between them. But instead of 
becoming an instrument of liberation as well, it creates new needs which 
are as insatiable as the needs of a sexual pervert: ‘[Galileo] refers to his 
unsatisfied drive to do research in the very same manner in which an 
arrested sex maniac might refer to his glands’ (p. 60). Even the happiness of 
his daughter, her whole life, counts little when it conflicts with the urge to 
know (p. 1312). 

In the play this aspect of the new science is explained by Galileo’s 
political failure. Research goes on afterward. The results are more splendid 
than ever. They are still revolutionary, from the point of view of mechanics 
and astronomy, but they have lost their chance to reform society for a long 
time to come. Knowledge is a secret for professionals again; the content has 
changed; the form remains. This is what the story ¢ells us. In addition it 
shows that this particular aspect was present from the beginning and thus 
exhibits the contradictory nature of every historical event. 

So far, a brief and very incomplete sketch of the working of a tiny part of 
a complex and colourful machinery. What can we learn from it? 


WI 


The problem that appears in the play is one of the most important 
philosophical problems. It is the problem of the role of reason in society and in 
our private lives, and of the changes which reason undergoes in the course 
of history. What happens when a strange and ethereal entity such as 
thought that has ‘eternal’ laws of its own and makes submission to these 
laws a condition of rationality, knowledge, progress, even of humanity, 
takes up residence in the physical universe and starts directing the lives of 
men? Are the consequences always desirable, and what changes should be 
carried out if they are not? On stage the problem is not dealt with in a 
purely conceptual manner. It is shown as much as it is explained. This is 
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anything but a disadvantage. Philosophical discussion has often been 
criticized for being too abstract, and one has demanded that the analysis of 
concepts such as reason, thought, knowledge, etc., be tied to concrete examples. 
Now concrete examples are circumstances which guide the application of a 
term and give content to the corresponding concept. The theatre not only 
provides such circumstances, it also arranges them in a way that inhibits the 
facile progression of abstractions and forces us to reconsider the most 
familiar conceptual connections. Also the business of speculation which 
occasionally seems to swallow everything else is here set off from a rich and 
changing visual background that reveals its limitations and helps us to 
Judge it as a whole. (Today an interesting visual point arises from the fact 
that businessmen, philosophers, scientists, and hired killers all dress alike 
and have comparable professional standards. But the briefcase in the hands 
of these pillars of democracy may contain a contract, a thesis, a new 
calculation of the S-matrix, or a submachine gun.) It is of course possible to 
present the additional elements in words, but only at the expense of 
regarding our problem as solved before we have started examining it. For 
we now simply assume that everything can be translated into the medium of 
ideas. We have to conclude, then, that there are better ways of dealing with 
philosophical problems than verbal exchange, written discourse, and, a 
fortiori, scholarly research. 


IV 


This result was well known at a time when philosophy was still close 
enough to the arts and to myth to be able to avoid the trap of intellectu- 
alism. Plato’s objections to writing (Phaedrus 275a ff.); his use of dialogue as 
a means of bringing in apparently extraneous material; his frequent 
changes of style (Philebus 23b); his refusal to develop a precise and 
standardized language, a jargon (Theaetetus 184c); and, above all, his appeal 
to myth in places where a modern philosopher would expect a scintillating 
culmination of argumentative skill — all these features show that he was 
aware of the limitations of a purely conceptual approach. Earlier societies 
(and some non-industrial cultures of today) have overcome these limitations 
in a different way, not by trying to rebuild emotions, gestures, physical 
phenomena in the medium of language, but by making them part of the basic 
ideology. This ideology represents the entire cosmos, and it uses all the 
resources of society — architecture, thought, dance, music, dreams, drama, 
medicine, education, even the most pedestrian activity in the process.” 
Philosophy, however, chose to restrict itself to the word. 


2 <See> M. Griaule, Conversations with Ogotemmeli (Oxford: Oxford University Press, 1965). 
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Vv 


This restriction was soon followed by others. Plato’s attempt to create an 
art form that could be used to talk about reason and to show its clash with 
the ‘world of appearances’ was not continued. Technical terminology, 
standardized arguments replaced his colourful and imprecise language; the 
treatise replaced the dialogue; the development of ideas became the only 
topic. For a while one tried to construct comprehensive conceptual systems 
and used them for evaluating the relative merits of institutions, professions, 
results. There was a hierarchy of professions; each individual subject 
received meaning from the total structure and provided a content for it. 
The hierarchy fell apart with the demand for autonomy that arose in the 
fifteenth and sixteenth centuries and became orthodoxy with the arrival of 
modern science. Even philosophy was broken up into various disciplines 
with special problems that had little relation to each other. Was its quality 
improved? It was not, as is shown by the history of one of its more 
desiccated parts, viz., the philosophy of science. 


VI 


The scientific revolution of the sixteenth and seventeenth centuries does 
not yet suffer from the effects of specialization. Science and philosophy are 
still closely related. Philosophy is used to expose and to remove the 
hardened dogmas of the schools and it plays a most important role in the 
arguments about the Copernican system, in the development of optics, and 
in the construction of a non-Aristotelian dynamics. Almost every work of 
Galileo — the real Galileo and not Brecht’s invention — is a mixture of 
philosophical, mathematical, physical, psychological ideas which collabo- 
rate without giving the impression of incoherence. This is the heroic ime of 
the philosophy of science. It is not content just to mirror a science that 
develops independently of it; nor is it so distant as to deal with alternative 
philosophies only. It builds science, and defends it against resistance and 
explains its consequences. 

Now it is interesting to see how this active and critical enterprise is 
gradually replaced by a more conservative creed that has technical prob- 
lems of its own, and how there arises a new subject that accompanies 
science and comments on it but it refrains from interfering. The develop- 
ment is occasionally interrupted by a vigorous and irrepressible thinker 
such as Ernst Mach, who sets his ideas against the well-established mechan- 
ical world view of the nineteenth century and who wants to change science 
not just to increase its efficiency, but also to preserve freedom of thought. 

His suggestions are taken up by scientists and philosophers. The former 
use them in the Galilean manner, to awaken science from its dogmatic 
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slumber and to turn it upside down. The result in philosophy is a new 
conformism. In the beginning, this conformism has all the appearances of a 
Great Revolution: ‘metaphysical’ philosophies are criticized, sneered at, or 
simply pushed aside; weak speculation in the sciences is triumphantly 
exposed (not without considerable help from the scientists themselves); 
advances in logic are turned into formidable machines of war. But now, 
after all this initial commotion has subsided, what remains? 

There remains a subject whose professed aim is to ‘explicate’ science, 
which means we are not supposed to change science, but to make it clearer. 
The call for clarity is raised without any attention to the problems of the 
scientist. Satisfaction of the demands of a particular school-philosophy, 
namely, logical empiricism, is deemed sufficient. What we have here is 
therefore a double conformism: both science and logical empiricism are to be 
preserved, and ‘explication’ is the machinery that does the dirty work. Only 
this machinery soon gets entangled with itself (paradox of confirmation, 
counterfactuals, grue), so that the main problem is now its own survival and 
not the embalming of science and of positivism. That this struggle for 
survival is interesting to watch I am the last one to deny. What I do deny is 
that physics or biology or psychology or even philosophy can profit from 
participating in it. It is much more likely that they will be retarded. 

They will be retarded because of the naive simplicity of the philosophers’ 
approach and because of its mistaken urge for precision. After all, we are 
not only interested in whether a given methodology solves problems that 
appear when certain simple logical models are used, or whether it agrees 
with the principles of a popular ideology such as logical empiricism. We 
also want to know whether it has a point of attack in the knowledge we 
possess — and that means in the imperfect, internally inconsistent, unfinished, 
vague, incoherent, ambiguous theories ‘facts’ we happen to accept at a 
certain time — and how we can improve this knowledge in the complex 
physical, psychological, social conditions in which science finds itself. A 
logically perfect set of rules may have disastrous consequences when 
applied in practice (a logically perfect idea of dancing may cause recurrent 
cramps); or, what is more likely, it may turn out to be absolutely useless. 

Such a judgement can of course be obtained only by putting philosophy 
in a wider context and by combining methodological speculation with 
historical inquiry. This was done not so long ago, and the results are 
amazing: science violates ail the conditions which logical empiricists 
pretend to have abstracted from it, and the attempt to enforce the conditions 
would wipe it out without putting anything comparable in its place. The 


3 <See> my ‘Against Method: Outline of an Anarchistic Theory of Knowledge’ in M. Radner 
and S. Winokur (eds.), Minnesota Studies in the Philosophy of Science, volume IV (Minneapolis: 
University of Minnesota Press, 1970). 
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separation of science and the philosophy of science has indeed become 
complete. What is the remedy? 


VII 


In the case of science versus the philosophy of science the remedy is 
obvious. What is needed is a philosophy that does not just comment from 
the outside, but participates in the process of science itself. There must not 
be any boundary line between science and philosophy. Nor should one be 
content with an increase in efficiency, truth content, empirical content, or 
what have you. All these things count little when compared with a happy 
and well-rounded life. We need a philosophy that gives man the power and 
the motivation to make science more civilized rather than permitting a 
superefficient, supertrue, but otherwise barbaric science to debase man. 
Such a philosophy must show and examine all the consequences of a 
particular form of life including those which cannot be presented in words. 
Thus there must not be any boundary between philosophy and the rest of 
human life either. 

We must rid ourselves of the restriction to words, treatises, and scholar- 
ship that has shaped philosophy for now well over two thousand years. We 
must try to revive mythical ways of presentation and we must also try to 
adapt them to contemporary needs and resources. This brings us back to 
the problems at the beginning of the essay. 


VHI 


One of the characteristics of ancient myth is that the elements which it uses 
to represent the cosmos and the role of man in it are arranged to increase 
the stability of the whole. Each part is related to each other part in a way 
that guarantees the eternal survival of the society, and of the state of mind 
it represents. This is not always an advantage. We want to improve the 
quality of life and we want to be able to see where improvement is needed. 
Now discontent arises only where parts are in conflict with each other, for 
example, when one’s wishes and emotions are found to conflict with 
external reality. New ideas arise when the possibility of such a conflict is not 
excluded. A comprehensive system of presentation is potentially progressive 
only when its parts can be set against each other. And parts can be set 
against each other only when they have first been separated from the whole 
and permitted to live their own lives. The separation of subjects that is such 
a pronounced characteristic of modern philosophy is therefore not alto- 
gether undesirable. It is a step on the way to a more satisfactory type of 
myth. What is needed to proceed further is not the return to harmony and 
stability as too many critics of the status quo, Marxists included, seem to 
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think, but a form of life in which the constituents of older myths — theories, 
books, images, emotions, sounds, institutions — enter as interacting but 
antagonistic elements. Brecht’s theatre was an attempt to create such a form 
of life. He did not entirely succeed. I suggest we try movies instead. 


IX 


One of the advantages of film is that the number of the elements which are 
at the disposal of the director and their degrees of freedom are vastly 
greater than in any other medium. On the stage it is impossible to separate 
colour and object and to show their effects independently. The film can 
overcome this difficulty. On the stage it is impossible to separate expression 
from the presence of a human body. The film can overcome this impossi- 
bility. On the stage it is impossible to show how a character is put together 
piece by piece until a strong and vigorous individual stands before us. The 
film can overcome this impossibility. Of course, the impossibilities of the 
theatre I have just described are a matter of degree, and they are not 
absolute. I shall never forget how Ekkehard Schall,* step by step, trans- 
formed the character of Arturo Ui. Each step was a superb exercise in 
slapstick, the intermediate results were utterly laughable until out of their 
mere accumulation there suddenly emerged a hideous shape of incredible 
political force. The theatre is much richer than the average critic is inclined 
to think. But the film still adds to it without losing its achievements. It can 
show the transformation of faces (operation; makeup; mimicking) in addi- 
tion to the transformation of bodies. It can show the effects of distance in 
space, time, and context. It can move from stage or book into life and back 
again into stage and book. And so on. Of course, it will need a new 
generation of thinking directors to exploit all the possibilities of this medium. 
But their rise will be the beginning of mythologies that will continue the 
work of the older philosophers and put an end to the strange business that 
has lived off their results in the last few centuries. 


* [Brecht’s son-in-law (ed.).] 


IO 


Rationalism, relativism and scientific method 


(1) That it is excellent to be rational is admitted by many people, but hardly 
anyone is able to tell us what it means to be rational and why being rational 
is so important. The Presocratics were called rational because they omitted 
the gods from their explanations, the Church Fathers were called rational 
because they eliminated Gnosticism, Einstein was called rational because 
he abolished, or seemed to abolish, the aether. In all these cases there is the 
assumption that some doctrines are true, others false, and being rational 
means accepting what is believed to be true. 

(2) But the truth of a doctrine is not easy to ascertain. The assumption 
that a certain view is true may turn out to be mistaken. One may even find 
that the view does not make sense. This applies not only to complex views 
such as Newton’s views of space, time and matter, it applies also to such 
simple and apparently fundamental principles as the principle of contra- 
diction (contested by Hegelians) and the principle of the excluded middle 
(contested by constructivists). The realization that all our knowledge has 
this precarious, ‘hypothetical’ character makes it rational to explore views 
assumed to be false. Hence, rationality can no longer be defined as 
adherence to a certain view. 

The second disadvantage of the view that being rational means 
accepting what is believed to be true is that it takes the idea of truth for 
granted. But this idea is a relatively recent product. It arose with the 
Presocratics, it is absent from Homer.! 

In Homer we have something very close to the notion of fitting which 
depends on special circumstances. Homer, accordingly, has not one 
notion of knowledge, but many, without there being any possibility of 
regarding them as instances of a more comprehensive idea (except by 
enumeration). Yet there was never any argument to show that the modern 
and more totalitarian notion of truth has advantages, and what the 
advantages are. 


' For some comments on this matter and further literature <see> chapter 17 of my essay 
Against Method (London: New Left Books, 1975) (or the improved German version Wider den 
Methodenzwang (Frankfurt: Suhrkamp, 1976)). 
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(3) It is therefore advisable to connect rationality with procedures rather 
than with views. And indeed, such a formal notion of rationality has become 
prominent in more recent discussions. Rationality now means acceptance 
of certain procedures (rules, standards) together with the zesults of these 
procedures, rules, standards; it does not mean acceptance of views (except 
insofar as the views emerge from the application of the procedures, rules, 
standards): it is rational (a) to make one’s actions conform to certain rules 
(standards, procedures), i.e. one must not act erratically, and (b) to stick to 
the procedures, rules, standards that have been chosen. 

This explanation of rationality at once raises a whole battalion of 
questions, for example: why is it better to behave in an orderly fashion 
rather than erratically? How are the rules that determine rational 
behaviour to be chosen? How will one determine whether the chosen rules 
continue to be acceptable and need not be replaced by other rules? And 
so on. 

(4) One answer to the first question that has some chance of being 
relevant is that the cosmos is an orderly structure which can only be 
explored by orderly procedures. Neither the assumption nor the con- 
sequence can be accepted without criticism. The assumption: that the 
cosmos is orderly. There are certainly lots of erratic events in it including 
erratic behaviour on the part of individuals and erratic historical occur- 
rences.” Science tries to understand and tame such events on the basis of 
general principles (sociological laws, etc.). There is no attempt to school the 
intuition of individuals so that it produces erratic behaviour which is in 
phase with unusual events. One moves in the opposite direction, behaviour 
is made more uniform and less capable of dealing with surprises.? (This 
may be one of the reasons why politicians with a theoretical bent are doing 
such an execrable job. It may also explain why the ability to influence 
nature in a direct manner has now declined and why parapsychological 
and paraphysical effects are so difficult to find.) 

The consequences of the assumption cannot be accepted either. An 
orderly world whose laws are not manifest has many surprises in store. 
None of the apparent regularities it contains is a suitable guide to the laws 
themselves. And there is no reason to believe that the laws of the world are 
manifest. 

(5) We may classify the attempts to reply to the second and the third 
question (section 3, last paragraph) by distinguishing naive and sophisti- 
cated rationalism on the one side, cosmological, institutional and normative 
rationalism on the other: 


2 ‘Primitive’ societies detect and school the ability of children to divine unusual events. 
3 <See> Jean Houston in E. D. Mitchell (ed.) Psychic Exploration (New York, 1974), pp. 582fF. 
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rationalism cosmological | institutional normative 


naive | 
sophisticated | 


The first distinction deals with the form of the rules, prescriptions, 
standards one wants to introduce. 

Naive rationalists assume that there are standards and/or rules which must 
be obeyed, come what may and which in practice are obeyed by science at 
its best. 

Sophisticated rationalists assume that rules and standards are restricted to 
certain conditions and that no standards can be presumed to have universal 
validity. Even the rules of logic may have to be changed when we move 
from one domain to another. Scientists must keep this in mind and look out 
for the boundaries. 

Naive rationalism is the philosophy of the founders of Western culture 
and it comes to the fore in times of crisis and change. Examples are 
Aristotle, Descartes (but not Bacon), Newton, and Kant. Russell, Popper 
and Lakatos are more recent examples. Among its ancestors we have 
the apodictic laws of Exodus and the list of curses embedded in Deuter- 
onomy 27. 


Sophisticated rationalism is quite rare. It may be found in traces in 
Aristotle,* it is accepted among some sceptics and it occurs again in Hegel 
and in dialectical materialism. According to dialectical materialism all 
principles (standards, rules) have their limits, the contradictions inherent in 
things drive them towards these limits, and the researcher must not fall 
behind. Sophisticated rationalists occasionally express their ideas in condi- 
tional statements while others have pointed out that making such state- 
ments measures of rationality overlooks that they, too, have their limits, that 
these limits (like all other limits) are discovered by research which therefore 
cannot be guided by the statements exclusively: concrete research both 
determines and is determined by standards of rationality. Important 
ancestors of sophisticated rationalism of the non-dialectical kind are the 
case laws in the Book of the Covenant (Exodus 21-3) which go back to the 
Sumerian jurisprudence of the third millennium BC.° 

(6) The second distinction deals with the reasons for the rules, standards, 
procedures that are being proposed. 

Cosmological rationalists view the process of knowledge-building on analogy 


+ <See> W. Wieland, Die Anstotelische Physik (Taibingen, 1964). 
5 For the distinction between apodictic laws and case laws and their historical ancestors <see> 


W.F Albright, Yahweh and the Gods of Canaan (New York, 1968), chs. ii and iv. 
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with physical processes such as the process of bridge-building. The rules of 
bridge-building involve practical considerations (material, maximum 
weight, funds), aesthetic considerations (shape of bridge) and facts of nature 
(including laws and special natural conditions in which the laws are being 
applied). In the same way the rules of knowledge-building involve practical 
considerations (funds, wishes of special interest groups, capacity of the 
computers used, etc.), aesthetic-metaphysical considerations, and facts of 
nature. Both kinds of rules can be criticized by showing that, given the facts 
and the aim (to construct a bridge of a certain kind; to improve theories of 
a certain kind) an application of the rules is not going to lead to the aim. 
Thus, given a world whose laws are embedded in sizeable fluctuations 
(which may or may not be reducible to the laws), a principle of falsification 
that eliminates views inconsistent with facts would lead to a breakdown of 
knowledge. 

(7) Institutional rationalists have noticed that the activity of knowledge- 
building depends on institutions and traditions. So, of course, does the 
activity of bridge-building. But while the inadequacies of traditions of 
bridge-building can be ascertained with comparative ease, the inadequacies 
of epistemic traditions are much harder to find. The reason is not that they 
are so well hidden, the reason is that epistemic traditions are more 
pervasive than traditions of bridge-building and therefore allow for a 
greater variety of adaptations. Thus, in the case of the example of section 6 
we may conclude, as we did in that section, that falsification is too severe 
and that knowledge-construction requires more lenient rules. But we may 
also conclude that the rule is a suitable guide to natural knowledge and 
regard the exceptions as miracles.® Or we may retain the rule and conclude 
with the sceptic that knowledge is impossible. Also what counts as a fact, or 
as a law, depends on criteria of precisely the same kind the cosmological 
rationalist examines with the help of facts. Considerations such as these 
have prompted some thinkers to conclude that rules and standards are 
entirely institutional: we accept them because we participate in certain 
institutions and traditions and we defend them by reference to these 
institutions and traditions. The problem is that there are many institutions 
and traditions — so why choose a particular one as a ‘basis of rationality’? 

(8) Philosophers of the Enlightenment up to and including Kant have 
answered this question by asserting that all traditions have certain features 
in common and that these common features are sufficiently rich and 
detailed to serve as a basis for rationality: 


© The nova of 1572 and the comet of 1577 were regarded by some as divine interventions and 
not as refuting instances of the assumption of the unchangeability of the heavens. For the 
nova, <see> Tycho Brahe Astronomiae Instauratae Progymnasmata, for the comet, <see> Doris 
Hellman, The Comet of 1577 (New York, 1944), pp. 132, 152, 172. 
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Und unterm braunen Sud fuhit auch der Hottentot 
Die allgemeine Dflicht und der Natur Gebot.’ 


Rules, ideologies, traditions incompatible with such ‘laws of nature’ are not 
impossible, they can be discussed, the most beautiful arguments can be 
used in their favour. However, they are rarely rich enough to provide a 
framework for life in the full sense of the word and they often lack the 
strength to influence such life. We may therefore distinguish between two 
kinds of traditions and institutions which I shall call primary and secondary 
traditions (institutions) respectively. Primary traditions contain the ingre- 
dients that are necessary for (temporary) survival and understanding. For 
example, they contain all those principles which make it possible for us to 
perceive and to understand what we perceive. They arise in a manner that 
is only in part influenced by reason and that is often difficult to explain: we 
know only little about perception, we are not even clear about its 
phenomenological features, let alone its causal ingredients. Secondary 
traditions have often been built up with the explicit intention of changing 
(parts of) primary traditions. They are much more intellectual, they rest on 
principles of reason and are defended by arguments conforming to 
explicitly formulated rules. It is asserted by the view we are considering at 
the moment that secondary traditions can never approach the complexity 
of primary traditions and that they can only change those parts of primary 
traditions that provide suitable points of attack and levers. Rationality and 
the conditions for its change are restricted to primary traditions entirely. 
And there is only one primary tradition. (Hegelians assume that this 
tradition develops and that all traditions that occur in history and seem to 
be primary traditions have a place somewhere in this development.) 

This theory solves the problem of the institutional rationalist only if its 
basic assumptions have greater weight than the many traditions that today 
compete for our attention. This is not the case. Despite determined 
attempts to find one ‘basic rationality’ that underlies all societies we are still 
left with a multiplicity of traditions and institutions of comparable strength 
and plausibility. Institutional rationalism, therefore, does not solve the 
problem of rationality. 

(9) Only a few people are aware of this situation. Most modern 
rationalists take their cue either from science or from some ‘logical 
reconstruction of science’. We can easily disregard the latter. Reconstruc- 


~ 


‘And under his brown skin even the Hottentot has a feeling for universal duty and the 
commandments of nature’. <See> A. O. Lovejoy, “The Parallel of Deism and Classicism’, 
reprinted in Essays in the History of Ideas (Baltimore: Johns Hopkins University Press, 1948), 
pp. 78ff. The quotation (from Albrecht von Haller’s Uber den Ursprung des Ubels) is on page 87. 
‘Tradition’ is here used in a wide sense, covering social, psychological as well as bio- 
physiological phenomena. 

This was J. L. Austin’s view (private communication). It was also one of the points at issue in 
the debate between Kant and Herder. 


for) 
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tions arose when philosophers who were unable to participate in scientific 
debate and unwilling to do without the halo of science turned illiteracy into 
expertise by insinuating that the simple-minded logical systems they knew 
revealed deep-lying structural properties of the scientific enterprise. Now 
there is a simple test to show whether this is indeed the case: replace the 
part of science that has been ‘reconstructed’ by the reconstruction and see 
what happens. In all the cases where the replacement can be carried out 
the result is clear: science replaced by the reconstruction ceases to work:'° 
interesting problems disappear, revolutionary suggestions become either 
trivial or cease to make sense, concepts lose the ambiguity and indefinite- 
ness that is needed to move from one stage to another. Reconstructions, 
therefore, cannot replace science as a measure of rationality. 

Nor can science itself be such a measure. First, because it lacks the 
uniformity that is needed to give us a coherent point of view.'! Secondly, 
science has frequently employed procedures which are now regarded as 
‘irrational’. To use it as a standard of rationality we would already have to 
know how to separate the good from the bad.!? Thirdly, science is not the 
only institution that has results, reaches its aims, has a certain amount of 
coherence. Today, of course, science is believed to be far ahead of 
alternatives, but this is due to ignorance (of alternatives), arbitrary social 
decisions, and not to any inherent excellence of science. When modern 
science arose it had some successes! and was close to the heart of powerful 
interest groups.'+ The successes combined with the power gradually 
eliminated competitors such as alchemy and the magic world view although 
these competitors had suffered only a temporary setback and although they 
were still studied by outstanding scientists such as Newton.!** This is a 
familiar phenomenon: ideas such as the idea of the atomic constitution of 


On the history and the problem of reconstructions <see> my paper ‘Against Method: 
Outline of An Anarchistic Theory of Knowledge’ in M. Radner and $8. Winokur (eds.), 
Minnesota Studies in the Philosophy of Science, volume IV (Minneapolis: University of Minnesota 
Press, 1970), my essay ‘Die Wissenschaftstheorie — eine bisher unbekannte Form des 
Irrsinns?’ in Kurt Hubner and Albert Menne (eds.), Natur und Geschichte (Hamburg: Felix 
Meiner, 1973), as well as my review of Stegmiiller’s The Structure and Dynamics of Theories, 
‘Changing Patterns of Reconstruction’, British Journal for the Philosophy of Science, vol. 28, 
1977, pp. 351-369. 

N For details <see> Against Method, pp. 202ff. 

According to Lakatos we follow the judgement of outstanding scientists. But outstanding 
scientists have often gone astray and, besides, there is no unambiguous way to separate 
them from the rest. 

These ‘successes’ are often a quite mysterious matter. What seems like a success from afar 
often turns into neutral research, or propaganda when looked at from close by. 

Examples of such groups are described in R. K. Merton, Science, Technology and Soctety in 
Seventeenth Century England (New York: Howard Fertig, Inc. and Harper and Row, 1970). 

'4a <See> Frank E. Manuel, The Religion of Isaac Newton (Oxford: Clarendon Press, 1974), and 
Betty Jo Teeter Dobbs, The Foundation of Newton’s Alchemy (Cambridge: Cambridge 
University Press, 1975). 
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matter, the idea of the motion of the earth, the idea of action at a distance 
have their ups and downs, they are occasionally ahead of other ideas, then 
new evidence turns up, it is not easy to explain this new evidence, so the 
rivals gain an advantage until the correct explanations are found and the 
rivals are again overtaken. The particular revolution of the sixteenth and 
seventeenth centuries froze one particular step in this dialectical development, 
assigned to the temporarily defeated rivals a place outside science and so 
prevented their return.'° Today science is on top because the show has 
been rigged in its favour and not because of any inherent excellence either 
of its methods or of its results. 

(10) Modern science overtook its scholarly rivals in a competition that at 
least at some stage had the appearance of fairness and rationality.!© The 
primitive views that were found during the expansion of the fifteenth and 
sixteenth centuries were never considered worthy of entering such a 
competition. They were simply pushed aside and replaced, first by 
Christianity, later by science. Their removal was not a result of research, 
but of a firm belief in the superiority of the white man and of all of his 
works. The excellence of science that is the basic creed of almost all 
institutional rationalists may therefore be nothing but a pious wish. 

Just how far this pious wish is removed from reality has been shown by 
more recent research into older cultures and contemporary non-Western 
cultures and civilizations. We know now that Stone Age man possessed a 
fairly well-developed lunisolar astronomy that was used for practical 
purposes, tested in observatories and incorporated into social fables so that 
we have here an astronomy that is factually adequate, practically useful 
and socially relevant.'? Considering that the average workday of Stone Age 
man was about four hours!® we may conjecture that the astronomy became 
part of a philosophical world view of considerable sophistication.'? Bits and 
pieces of such a world view that seem to have spread all over Europe as 
well as into India and China can be restored from later literary products.?° 
They show an insight into the role of change that was superior by far to the 


Interestingly enough such freezing procedures did not occur in the arts; the discovery of 

central perspective was soon followed by mannerism and the revolt against strict and 

unrealistic rules. 

It is interesting to see that a more detailed examination of scientific episodes always shows 

them to be much less rational than everyone is inclined to think. <see> Against Method, chs. 

6-12. 

17 <See> the reports in F R. Hodson (ed.), The Place of Astronomy in the Ancient World (London, 
1974). 

18 <See> the work of Marshall Sahlins. 

19 <See> Alexander Marshack, The Roots of Civilisation (New York: McGraw-Hill, 1972). 

On the work of the restorers <see> G. de Santillana and H. von Dechend Hamlet’s Mill: An 

Essay Investigating the Origins of Human Knowledge and tts Transmission Through Myth (Boston, 

1969). 
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later assumption of ‘eternal laws of nature’.?! Speculation was combined 
with experiment and so we have now various theories and forms of healing 
that are better in diagnosis and therapy than the unwieldy, clumsy, though 
spectacular methods of modern scientific medicine. Scientific medicine 
seems successful because the point of comparison is its own average 
achievement. Choose a different and more realistic point of comparison 
and the success story turns into a story of dismal failure. And, mind you, 
the comparison would still be between a science that is being fed by billions 
of dollars of tax money and whose ideology is supported by the whole 
educational process and an opponent whose only strength (apart from 
sound theory and efficient practice) is the persistence of its followers. It is 
therefore very doubtful indeed whether a fair competition would today 
make science come out on top. Result: science cannot solve the problem of 
rationalism, it is itself part of the problem. 

(11) Considerations such as these are a starting point for the normative 
rationalist. Normative rationalism points out that institutions and traditions 
have their ups and downs, that they are always capable of improvement, 
that even the most perfect institution may come off badly when compared 
with ideals different from those it tries to realize. Also, standards are 
expressed by thought-statements which can never be obtained from an 
analysis of what is, even if the object of the analysis should happen to be 
the fact that certain standards are used and held in high esteem. The 
domain of rationality is therefore separate from the domain of facts, 
traditions, institutions. Facts, traditions, institutions may be rational in the 
sense that they conform to the laws of this domain (so that it would be 
irrational to deny them, or to go against them), but they cannot give us the 
values and the standards that generate such judgements. 

Now standards, or rules, are used not just because of the intellectual 
pleasure one may derive from their discussion. They are supposed to guide 
real actions, they are supposed to produce results in this world. ‘Rational’ 
procedures that run counter to sociological and psychological tendencies 
have not much chance of succeeding. Rules that demand actions contrary 
to physical laws are hopeless. ‘Valid’ standards that do not belong to any 
tradition might as well not exist. Even those standards that are examined in 
a purely intellectual fashion and in utter disregard of sociological and 
cosmological facts still form part of a tradition of intellectual debate (which 
may or may not be strong enough to influence, and perhaps even to change 


21 In Hesiod laws of nature are subjected to change and they are the result of a dynamic 
equilibrium between opposing forces (law of Zeus vs. the laws of the titans). Also, the basic 
principles of the universe have various aspects (live and generative, dead and passive) which 
come forth in different circumstances. All this is much closer to modern science than it was 
to the science of the nineteenth century: myth was in many respects closer to reality than 
the highly sophisticated scientific ideologies that replaced it. 
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primary traditions): there is no appeal to standards outside traditions.22 
The question is therefore not whether and how standards can fluence 
traditions, the question is how certain traditions (intellectualistic traditions 
considering validity, truth, etc.) can influence other traditions: insofar as 
normative rationalism is supposed to have effects in this world it turns out 
to be a special version of institutional (cosmological) rationalism. 
(12) With this we are back to the problem of section 7: there are man 
institutions ~ so why choose a particular one as a basis of rationality? The 
normative rationalist tries to solve the problem by appealing to a iad € 
that is ‘objective’ and independent of traditions. He fails because a eee 
is effective only if he is institutionalized. Result: there is cs aa 
rationality, there are many and it is up to us to choose the one we lik 
best. oe 
(13) For many thinkers such a result is intolerable. Relativism, the 
believe, opens the door to chaos and arbitrariness. The fear of ee the 
longing for a world in which one need not make fundamental decisions but 
can always count on advice, has made rationalists act like frightened 
children. ‘What shall we do?’, ‘How shall we choose?’ they cry when 
presented with a set of alternatives, assuming that the bhoide is not their 
own, but must be decided by standards that are (a) explicit and (b) not 
themselves subjected to a choice. Relativism, however, brings choice i 
everything — hence the aversion. : — 
(14) The first objection against this assumption is that it gives standards a 
one-sided authority. Traditions, actions, decisions are measured b 
standards, standards are not measured by traditions (actions deeuiona: 
This 18, of course, the view of normative rationalists. But Hormative 
rationalism, insofar as it has an effect upon research, was found to be a 
special case of institutional rationalism and institutions, having all the same 
ontological status’ <,> both influence and are influenced by, other instit 
tions (traditions, etc.). : 
The second objection is a direct consequence of the reply to the first 
Traditions, institutions influence behaviour not only via rules and sandakds 
that can be made explicit. When recording an observation, reacting to a 
smile, checking the results of a complicated calculation, we ae es 
ally’, without consulting explicit rules and without bene able to say what 
rules were involved. Nor is it possible to avoid such behaviour, Assume we 
want to judge action A by standard S. We apply S to A and render our 
Judgement. But the application must also be rational, so there must be 
standards S’ which judge the pair (A, S) and so ad infinitum unless we admit 


22 This is a triviality for a Witt; ini 
gensteinian (<see> i 7 ‘ ‘gations i 
THE Philosophical Renn: Vale 1855) (<see> my review of the Philosophical Investigations in 
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that at some place we simply act without being able to provide the 
standards which make this action rational.?° 

This general observation is supported by concrete historical research.”* 
Everyone agrees that Newton’s celestial mechanics, Kepler’s planetary 
theories, Maxwell’s electrodynamics, the special and general theories of 
relativity are splendid achievements of rational thought. We also know the 
rules and standards that were popular when the theories were developed 
and other rules and standards which are today said to have led to them. 
None of these rules and standards would have permitted the theories to 
survive, and those that are more permissive are too weak to give any 
guidance whatsoever. One might conjecture that the correct rules will one 
fine day be found and that their discovery will reveal the rationality of all 
important episodes of science. The conjecture does not seem very plausible 
and, besides, the need to make it shows that the rationality of science in the 
sense of the assumption (of section 13) is nothing but a dream. Let us now 
collect <any> ideas that may give us a more realistic account. 

(15) We have seen (section 11) that standards are not outside traditions, 
but are parts of them. We have also seen (section 12) that there are many 
traditions containing different sets of standards. Moreover, action, even 
complex action, can proceed and often does proceed without standards 
that are either explicit, or can be made explicit (section 14). And as 
extending a tradition into the future is always an open matter,2? we may 
say that traditions not merely guide actions, but are constituted by them. 
Now actions which introduce new traditions lack even the proper starting 
point. They do not fit into any pre-existing pattern. In some cases they 
even clash with authoritative traditions and are therefore irrational in a 
very strong sense of the word.26 Yet such ‘homeless’ and ‘irrational’ action, 
being joined by other homeless and irrational actions may coalesce into a 
new form of life which later generations regard as the very essence of 
reason.2’ A researcher, therefore, does not just follow rules and standards, 
he also invents them and in the course of his inventions often goes against 
what his own time calls ‘reason’, but what later on may turn out to be no 
more than the reason of the time. 

(16) We can now return to the two forms of rationalism that were 
introduced at the beginning of the present short note. Naive and sophisti- 
cated rationalists assume that each individual action, each individual piece 
of research must be subjected to their rules. The rules (standards) deter- 
mine the structure of research in advance, they guarantee its objectivity, 


23 For details <see> the work of Michael Polanyi. 

+ For details concerning the assertions made in this paragraph <see> Against Method. 
25 <See> Wittgenstein on continuing <a> series of integers, etc. 

26 For an example, <see> Against Method, pp. 260-71. 

7 <See> Against Method, pp. 256f. 
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they guarantee that we are dealing with rational action. We have seen that. 


every action and every piece of research may be regarded as a potential 
instance of the application of the rule, but it may also be regarded as a test 
case: we may permit the rule to guide research, we may permit research to 
suspend the rule. In making the latter decision we acknowledge that there 
are no rules apart from traditions (result of the criticism of normative 
rationalism), that traditions give not only explicit rules but also tendencies 
for action (result of the second and third objection in section 14), that the 
tendencies not only guide actions, but are also constituted by them, that 
actions may change them and imtroduce entirely new traditions. A 
researcher who deviates from the tradition in which he works does not rely 
on any clear insight into its limitations, for these limitations appear only 
when new traditions have arrived. He relies, rather, on a vague hope that 
he will find such traditions and will then be able to explain what at first 
seemed like madness and irrationality.22 Not every researcher who does 
unusual things succeeds in this; nor is lack of success always to be ascribed 
to the irrationality of the ideas used; it is often due to the absence of 
historical circumstances which are needed if irrational actions are to 
coalesce into a new form of reason. Those thinkers, however, who do 
succeed show that scientists (philosophers, religious leaders) are inventors 
of theories, <of> instruments, as well as of entire forms of life which they 
introduce, bit by bit, against all rhyme and reason because rhyme and 
reason are often found only after one has moved a considerable distance 
without them. 

Now a researcher who admits such possibilities (and I do not see how, 
considering the historical evidence, one can deny them) will not abolish any 
rules and standards. Rather, he will try to learn as many of them as 
possible, he will try to improve them, to make them more flexible, for on 
his ventures into the unknown he needs all the help he can get. He knows 
that every step he makes is a step into darkness. He may end up in obscurity 
and empty verbiage; but he may also find new canons of action and 
understanding. Even close attendance to the laws of the tradition in which 
he grew up and which dominates his surroundings does not increase the 
light on his path. His life may be safe, ‘rational’, secure, he may achieve 
fame among the public and earn the respect of his peers and yet all this, 
seen from an as-yet-undiscovered form of life, may be but a grandiose 
exercise in futility. So, here is a really interesting choice to be made. It is 
the choice between adherence to a predominant tradition and ‘rationality’ 
in the sense of this tradition on the one side, and the path of ‘irrationality’ 


?8 The appearance of irrationality is often concealed by the fact that one continues to use the 
same words though their meaning is gradually bent in a new direction. For an example <see> 
p. 267, third paragraph, of Against Method. 
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which may, or may not, lead to a new and perhaps better form of life on 
the other. This choice confronts the scientist even at the most trite step of 
his research and it cannot be replaced by any appeal to standards. One 
might call the omnipresence of this choice the ‘existential dimension’ of 
research.*? The fact that there is such an existential dimension to every 
single action we carry out shows that rationalism is not an agency that 
forms an otherwise chaotic material, but is itself material to be formed by 
personal decisions. The questions ‘What shall we do? How shall we 
proceed? What rules shall we adopt? What standards are there to guide 
us?’ however, are answered by saying: ‘You are grown up now, children, 
and so you have to find your own way.’ 


29 <See> Kierkegaard, Concluding Unscientific Postscript, as well as Polanyi’s Personal Knowledge: 
Towards a Post-Critical Philosophy (Chicago: University of Chicago Press, 1958). 


I] 


Democracy, élitism and scientific method 


In the following brief note I want to examine a theoretical problem which 
some intellectuals have raised in connection with citizens’ initiatives: how, 
ie. on the basis of what standards, can the citizens of a democracy judge 
the institutions that surround them and the things they produce? 

It is often assumed that they will have to choose ‘rationally’, which in 
turn is assumed to mean that they will have to choose in accordance with 
scientific standards. The difficulty with this assumption is that there are no 


unambiguous scientific standards, I begin my paper with an explanation of 
this difficulty. 


I SCIENTIFIC RATIONALITY ~— A PHILOSOPHICAL DREAM 


The nineteenth century was a period of vigorous methodological debate. In 
the natural sciences Newton played an important role. He had introduced 
a methodology and shown how it had aided him in his discoveries. 
According to this methodology science proceeds in a series of well-defined 
and clearly separated steps. First we find the facts (or ‘phenomena’, in 
Newton’s terminology). Then we derive laws. Finally, we devise hypotheses 
for explaining the laws. Hypotheses and facts must be kept apart. It is not 
the imagination of the theoretician but the skill of the experimenter that 
determines what counts as a fact and how the facts are to be presented. 

Newton’s ideas had an important influence on the style of research and 
on the way in which research papers were written. Speculation was suspect, 
experimentation was the core of the sciences. In the course of the nine- 
teenth century these tendencies were criticized by philosophers and 
scientists. Mill in his Legic established speculation as a legitimate method of 
research provided the hypotheses arising from it are used in accordance 
with certain rules. They must be tested by the derivation of predictions and 
the performance of experiments. Failure of a single test removes the 
corresponding hypothesis. A hypothesis that passes tests may be retained 
but it becomes part of knowledge only if it can be shown to be the only 
hypothesis capable of explaining the facts in its domain. Mill thought that 
Newton had succeeded in constructing a uniqueness proof for his own 
theory of gravitation. 
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Mill’s essay On Liberty differs from his Logic both in style and in content. 
Mill is here interested in the development of individuality and talent. 
According to Mill people develop best in pluralistic societies that contain 
many ideas, traditions, forms of life. Such societies are also best suited for 
the improvement of knowledge. A plurality of views is preferable to a 
uniform intellectual climate ‘on four different grounds’.! First, because a 
view one may have reason to reject may still be true. “To deny this is to 
assume our own infallibility.” Secondly, because a problematic view ‘may 
and very commonly does, contain a portion of truth; and since the general 
or prevailing opinion on any subject is rarely or never the whole truth, it is 
only by the collision of adverse opinions that the remainder of the truth has 
any chance of being supplied.’ Thirdly, even a point of view that is wholly 
true but not contested ‘will ... be held in the manner of a prejudice, with 
little comprehension or feeling of its rational grounds’. And, fourthly, one 
will not understand its meaning, accepting it will become ‘a mere formal 
confession’ unless a contrast with other ideas shows wherein this meaning 
consists. 

The first two reasons are amply supported by the history of science. 
Ideas are often rejected before they can show their strength. Even in a fair 
competition one ideology, partly through accident, partly because greater 
attention is devoted to it, may assemble successes and overtake its rivals. 
This does not mean that the beaten rivals are without merit and have 
ceased to be capable of making a contribution. It only means that the 
special application made of them so far did not reveal their strong points 
or that they have temporarily run out of steam. They may return and 
cause the defeat of their defeaters. The philosophy of atomism is an 
excellent example. It was introduced (in the West) in antiquity with the 
purpose of ‘saving’ macrophenomena such as motion. It was overtaken by 
the dynamically more sophisticated philosophy of the Aristotelians, re- 
turned with the scientific revolution, was pushed back and almost annihi- 
lated during the nineteenth century, returned early in the twentieth 
century and is now again restricted by complementarity. Many facts that 
seemed to refute atomism on closer analysis turned out to support it. Or 
take the idea of the motion of the earth. It arose in antiquity, was then 
defeated by the powerful arguments of the Aristotelians, regarded as an 
‘incredibly ridiculous’ view by Ptolemy, and yet staged a triumphant 
comeback in the seventeenth century. What is true of theories is true of 
methods: knowledge was founded on speculation and logic, then Aristotle 
introduced a more empirical procedure which was replaced by the 
mathematical methods of Descartes and Galileo, which in turn were 


' J. S. Mill, ‘On Liberty’ quoted from M. Cohen (ed.}, The Philosophy of John Stuart Mul (New 
York: Random House, 1961), pp. 245 f. 


214 KNOWLEDGE, SCIENCE AND RELATIVISM 


combined with a fairly radical empiricism by the members of the 
Copenhagen School. The lesson to be drawn from this historical sketch is 
that a setback for a theory, a point of view, an ideology must not be taken 
as a reason for eliminating it. The ideas and instruments that are needed 
to analyse complex facts in terms of one particular theory or research 
programme may arrive only long after another research programme has 
assembled impressive successes. A science interested in finding truth must therefore 
retain all the ideas of mankind for possible use or, to put tt differently: the history of 
ideas 1s an essential part of scientific method. 

Reasons 3 and 4 receive support from some very interesting and 
depressing phenomena that occur whenever an idea manages to become 
the centre of attention. The rise, success, triumph of a theory, point of view, 
philosophy almost always leads to a considerable decrease of rationality 
and understanding. When the view is first proposed it faces a hostile 
audience; excellent reasons must be given to gain it an even moderately fair 
hearing. The reasons are often disregarded, or laughed out of court, and 
unhappiness is the fate of the bold inventor. But if the reasons are 
understood and accepted, if there are some temporary successes, then 
interest may be increased and people may devote themselves to a close 
study of the basic ideas. Professional groups form and make these ideas 
sufficiently respectable to be represented at conferences and meetings. 
Even the die-hards of the status quo now feel an obligation to study the one 
or the other paper and to make a few grumbling remarks. There comes 
then a moment when the theory is no longer an esoteric discussion topic 
for advanced seminars but enters the process of education itself. Introduc- 
tory texts are written, popularizations appear, examination questions 
contain problems to be solved in its terms. Scientists and philosophers from 
distant fields, trying to show their erudition, drop pregnant hints, and this 
often quite uninformed desire to be regarded as a well-informed person is 
taken as a further sign that the theory is an essential part of scientific 
knowledge. Bud this increase in importance is not accompamed by better understanding. 
Problematic aspects which were originally introduced with the help of 
arguments, in full awareness of their difficulties, are now turned into basic 
principles; doubtful points, having been generally accepted, become 
slogans, debates with opponents’ rituals, for the opponents, now forced to 
use enemy terms to express their discontent seem to misuse them, or else to 
raise mere quibbles. Alternatives are still employed — but they only serve to 
underline the splendour of the new theory (cf. the role of ‘classical physics’ 
in arguments about the foundations of the quantum theory; or the role of 
‘inductivism’ in the arguments of Popperians; cf. also the bogeymen liberals 
and Marxists have set up for easy refutation) in political debates. So finally 
we have success — but it is the success of a manoeuvre carried out in a void, 
not the success of a reasoned view overcoming real difficulties rather than 
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obstacles set up for easy refutation. An empirical theory (as opposed to a 
philosophical theory) such as quantum mechanics or an empirical practice 
such as modern scientific medicine with its materialistic background can of 
course point to numerous results, but the trouble is that any view and any 
procedure that is developed and applied by intelligent beings has results; 
what we want to know is whose results are better and more important for 
those who receive them. This question cannot be answered, for after the 
triumph of a research programme there are no alternatives left to provide 
points of comparison. 

Mill gives a clear and compelling description of these phenomena. 
Debates and reasoning, he writes, are features 


belonging to periods of transition, when old notions and feelings have been 
unsettled and no new doctrines have yet succeeded to their ascendancy. At 
such times people of any mental activity, having given up their old beliefs, 
and not feeling quite sure that those they still retain can stand unmodified, 
listen eagerly to new opinions. But this state of things is necessarily transitory: 
some particular body of doctrine in time rallies the majority around it, 
organises social institutions and modes of actions conformably to itself, 
education impresses this new creed upon the new generation without the mental 
processes that have led to it and by degrees it acquires the very same power of 
compression, so long exercised by the creeds of which it had taken place.” 


(Note how clearly and simply Mill describes a phenomenon which Kuhn 
much later used to support a rather cumbersome theory of ‘revolutions’ 
and ‘normal’ periods.) An account of the alternatives replaced, of the 
process of replacement, of the arguments used in its course, of the strength 
of the old views and the weaknesses of the new, not a ‘systematic’ account, 
but a historical account of each stage of knowledge, can alleviate these 
drawbacks and increase the rationality of our allegiance to the views we 
regard as the most satisfactory. 

Proliferation, for Mill, is therefore not only an expression of his liberal 
attitude, of his firm belief that people have a right to live as they see fit, of 
his faith that such a plurality of life styles and modes of thought will be of 
advantage to all; it is also an essential part of any rational inquiry concerning the 
nature of things. ‘Outmoded’ views are kept alive both because they please some people 
and because the most advanced theories cannot be understood and examined without their 
help. 

Hegel criticized Newton’s empiricism in a different way. He developed a 
theory of conceptual change that undercut all forms of empiricism and he 
also criticized Newton’s notorious ‘derivation’ of the law of gravitation 


2 J. S. Mill ‘Autobiography’, quoted from Max Lerner (ed.), Essential Works of John Stuart Mill 
(New York: Knopf, 1965), p. 149, my emphasis. 
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from ‘facts’. Hegel’s ideas influenced dialectical materialists (up to Bohm) 
and the philosophy of the social sciences, but had little effect elsewhere.? 
Both Hegel and Mill subjected methodological rules and standards of 
rationality to the on-going process of research (the on-going competition of 
alternatives in the case of Mill; the development of the absolute in the case 
of Hegel). For them knowledge was not a process guided by external rules 
and criteria, but a process that contained its own criteria, was subjected to 
them and influenced them in turn. In this respect Mill and Hegel were 
rather close to scientists who, prompted by developments such as discov- 
eries in the field of electromagnetism, the debates about Darwin, the strife 
about the atomic hypothesis, the arguments used in connection with the 
‘1847 biophysics programme’, as it has been called (also known as the 
‘Helmholtz school’), and with the attempt to turn psychology into a 
science, produced a great variety of methodological views. For these 
scientists (scientific) reason was not an agency with clear and unambiguous 
demands that had to be obeyed, come what may, but rather a clever, 
inventive and many-sided guide through the vicissitudes of research. 
Maxwell, Boltzmann, Helmholtz, Hertz, Mach, Duhem all favoured a 
methodological pluralism that was guided by examples of past research. Each of 
these scientists was of course in favour of certain procedures and against 
others; but they all agreed that such personal preferences must not be 
turned into ‘objective standards’. “The best means of promoting the 
development of the sciences’, writes Duhem after a vigorous diatribe 
against model building, ‘is to permit each form of intellect to develop itself 
by following its own laws and realizing fully its type’.* ‘I must admit’, writes 
von Helmholtz, ‘that so far I have retained the latter procedure [mathema- 
tical equations instead of models] and felt safe with it — but I would not like 
to raise general objections against a way which such excellent physicists ... 
have chosen.”® Boltzmann, after a survey of new methods in theoretical 
physics objects to regarding any one of them, old or new, as the only 
acceptable one.® “The schematisms of formal logic and also of inductive logic 
are not of much use’, writes Ernst Mach, ‘for the intellectual situations are 
never repeated in exactly the same way. But the examples of great scientists 
are very instructive ...’’ A special feature of Mach’s philosophy is that 
science explores all aspects of knowledge, ‘principles’ as well as theories, 
‘foundations’ as well as peripheral assumptions, local rules as well as the 


3 For details <see> Sect. 3 of ‘Against Method’, Minnesota Studies in the Philosophy of Science, 
volume IV (Minneapolis: University of Minnesota Press, 1970). [Now reprinted as chapter 4 of 
PP2 (Ed.)]. 

+ P Duhem, The Aim and Structure of Physical Theory (New York: Atheneum, 1962), p. 99. 

5-H. L. von Helmholtz, ‘Introduction’ to Heinrich Hertz, Die Prinzipien der Mechanik (Leipzig: 
Johann Ambrosius Barth, 1894), pp. xxi f. 

® L. Boltzmann, Populdre Schriften (Leipzig: Johann Ambrosius Barth, 1906), ch. 1. esp. p.10. 

7 E. Mach, Erkenntnis and Irrtum (Leipzig: Johann Ambrosius Barth, 1905), p. 200. 
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laws of logic;® it is an autonomous enterprise, not guided by ideas imposed 
without control from its own on-going research process.” 

The fruitful and ‘opportunistic’ pluralism of these scientists survived in 
Einstein, who studied all of them,!° and in Niels Bohr.'' It played and still 
plays an important role in twentieth-century science. /t did not survive in 
philosophy. For the ‘Revolution in Philosophy’ that introduced neopositivism 
put an end to the great age of proliferation. Philosophy of science became a 
special subject with special methods and an organon of its own: formal 
logic. The task was no longer to aid the sciences; the task was now to 
‘analyse’ them, that is to ‘translate’ theories and procedures into a special 
language that lacked the elasticity and fruitful vagueness of the scientific 
language. The translation procedures soon got entangled with themselves 
so that even the analysis of science now takes second place to the 
tremendously important problem: how to get rid of this self-entanglement. 
Historians have shown that the image which these ‘scientific’ philosophers 
had of science was entirely fanciful: science does not agree with the rules 
and standards the positivists have provided for it — and any attempt to 
make it agree is bound to have disastrous consequences. '* 

Let me repeat that this clash between philosophical standards and 
scientific practice is not a new and revolutionary discovery. Many leading 
nineteenth-century scientists and some of their philosophical contempo- 
raries denied the existence of a ‘scientific method’; they pointed out that 
scientists proceed in the manner most appropriate to the subject under 
investigation, that new types of research often require new types of 
standards and that even the laws of formal logic are not exempt from 
revision. Twentieth-century philosophers of science slowly became aware 
of this situation, but they have not yet fully grasped it. Trying to retain the 
idea of general standards for all knowledge-creating and knowledge- 
improving activities, they either voided existing standards until they 
became mere slogans, without cognitive content, or else they developed 


8 <See> Boltzmann, Populdre Schriften, pp. 400ff. 

° The difference between Mach and the philosophers is explained in Science in a Free Society 
(London: New Left Books, 1978), pp. 195ff. <See> also my essay ‘In Defence of Aristotle’, 
in G. Radnitzky and G. Andersson (eds.), Progress and Rationality in Science (Dordrecht: D. 
Reidel, 1978), Sect. 4. 

10 <See> Sect. 9 of P Feyerabend, ‘Zahar on Mach, Einstein and Modern Science’, British 
Journal for the Philosophy of Science, <vol. 31, 1980, pp. 273-82>, which contains some 
relevant quotations on Einstein’s self-professed ‘opportunism’. <See> also Against Method 
(London: New Left Books, 1975), p. 18 fn. 6, as well as the introduction to my Problems of 
Empiricism: Philosophical Papers, volume 2 (Cambridge: Cambridge University Press, <1981>). 

1! <See> my paper ‘On a Recent Critique of Complementarity, <Parts I and II>’, Philosophy 
of Science, vols. 35 and 36, 1968 and 1969, pp. 309-31 and 82-105. 

12 These matters are explained in detail in my Against Method, and in Pt 1 of my Science in a Free 
Society (London: New Left Books, 1978), as well as in the introduction to Problems of 
Empiricism. 
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them independently of science, as mere logical exercises. Not being aware 
of the voiding process in the first case and taking the connection with 
science for granted in the second, they could claim to have standards which 
are both substantial and relevant when in fact they are neither. A good 
example of the first alternative is Lakatos: his standards do have content but 
what they forbid is hardly worth fighting about: they only forbid scientists 
to call certain research programmes ‘progressive’ — everything else goes. 
Good examples of the second alternative are almost all modern theories of 
induction, probabilistic or otherwise. They ‘clarify’ abstract notions such as 
‘evidence’, ‘confirmed to a higher degree than’, etc. and they take it for 
granted that the notions, being general and abstract, are bound to apply to 
all types of knowledge. They overlook that not all cultural entities have 
general properties of the kind used in the ‘clarifications’ and that scientific 
research is deficient in precisely this respect. This, then, is the end of the 
philosophy of science (and of a very popular idea of reason) as an aid to 
scientific progress. 


2 POLITICAL CONSEQUENCES 


The situation I have just described has interesting and troublesome political 
consequences. 

It is generally agreed that a free society must not be left at the mercy of 
the institutions it contains — it must be able to supervise and control them. 
The citizens and the democratic councils that exercise the control must 
evaluate the achievements and the effects of the most powerful institutions. 
For example, they must evaluate the effects of science and take steps 
(withdrawal of financial support, reduction of scientific influence in elemen- 
tary and high-school education, limitations and perhaps complete removal 
of academic freedom, and so on) if these effects turn out to be useless or 
harmful. To evaluate, the citizens need intellectual guides, they need 
standards. Now if standards for the evaluation of scientific research are 
research-immanent, if they change as research proceeds, and if their 
change can be controlled and understood only by those immersed in 
research, then a citizen who wants to judge science must either become a 
scientist himself, or he must defer to the advice of experts. A democratic 
control of science (and of other institutions) is then impossible. 

This is indeed the conclusion that has been drawn by Michael Polanyi, 
one of the few twentieth-century scientist-philosophers to notice and assert 
the research-immanence of scientific standards. According to Polanyi there 
is no way in which outsiders can judge science. Science knows best. (Kuhn and 
Holton give the same answer, though in more muted terms.) Are we to 
concede that the end of the philosophy of science also means the end of a 
democratic control of science and scientists? 
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According to Lakatos, who devoted much attention to this problem, a 
democratic control of science (and of other institutions) is possible only if 
we have criteria, or standards which are respectable and which can be 
separated from scientific practice. The standards must be respectable, for we 
want to make a serious choice and not merely follow the whim of the 
moment. And they must be separable from scientific practice, for outsiders 
such as the common citizen must be able to learn, use and to apply them 
without becoming scientists. Lakatos’ interest in general and situation- 
independent standards has philosophical as well as political motives. 

To guarantee the respectability of his standards Lakatos connects them 
with science. To guarantee their separability he connects them only with 
special parts of science which can be expected to have certain features in 
common. The parts Lakatos chooses are achievements which everyone 
regards as important and path breaking, Newton’s mechanics, Darwin’s 
theory, the rise of the special and the general theory of relativity are 
achievements of this kind. Lakatos admits that science as a whole can be 
grasped by research-immanent standards only. The standards which judge 
science at its best, however, can be detached from scientific practice and 
understood independently of any mastery of it. Moreover, they have bite, 
for they can be turned against scientific developments that do not 
favourably compare with the events from which they were abstracted 
(according to Lakatos modern elementary particle physics, empirical 
sociology, psychoanalysis, astrology and parapsychology are such develop- 
ments). Lakatos advises foundations, political bodies, and individual citi- 
zens to use the standards in their evaluation of the sciences and to 
withdraw money, political support, educational authority, etc., from devel- 
opments that do not conform to them. 

We must admit that Lakatos has seen a most important problem — but he 
has not solved it. The standards he proposes do not fit the parts of science 
he has chosen as a basis!? and we never hear why a deviation from the 
standards should be regarded as a disadvantage and not as an improve- 
ment. Assume they change again in the twentieth century, for example in 
elementary particle physics. Why is this change not a further improvement? 
We get no answer. Thirdly, the standards permit us only to compare one 
part of science with another; they do not help us to judge science as a 
whole: Lakatos shares Polanyi’s view of the role of science in society except 
that he chooses part of science as his measure while Polanyi chooses all of 
science. Hence, if Polanyi is a ‘Stalinist’ or (‘élitist’)'* then so is Lakatos — 
except that he bases his Stalinism on a different and more narrow basis 


'3 This is shown in Against Method, ch. 16 

'4 For ‘élitist’?’ <see> I. Lakatos, Philosophical Papers, volume 2 (Cambridge: Cambridge 
University Press, 1978), pp. 114 f. In talks and private conversations Lakatos used ‘Stalinist’ 
instead. 
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than Polanyi. The second point (imperviousness of the standards to a 
change in science) also shows that the sciences enter the arguments as 
window-dressing only. They are used for their propaganda value as long as 
they agree with a preconceived philosophical idea (the idea of content 
increase); they are dropped as soon as they move away from the idea. 
Lakatos’ élitism is therefore the élitism of a philosophical chque that wants to 
intimidate people in exactly the same manner in which science has 
intimidated them so far. 

With this we are back to our original problem: how is a citizen going to 
judge the suggestions issuing from the institutions that surround him, and 
how is he going to judge these institutions themselves? He needs criteria 
and standards — this is what our intellectuals tell us. What standards is he 
going to use? 


3 INTELLECTUAL ELITISM V. DEMOCRATIC RELATIVISM 


I think that in a free society the answer is obvious: A citizen will use the 
standards of the tradition to which he belongs; Hopi standards, if he is a Hopi; 
fundamentalist Protestant standards if he is a Fundamentalist; ancient 
Jewish standards, if he belongs to a group trying to revive ancient Jewish 
traditions; nor must we forget special groups which, realizing that they 
have special interests and ideas, try to act in accordance with them — I am 
thinking of the women’s movements, gay liberation, ecological groups, and 
so on. Of course, all the groups need knowledge to apply the standards they 
use but the epistemic criteria which decide what is knowledge and what not 
are determined by the traditions themselves and not by outside agencies. It 
is also clear that people learn, and adopt ideas from other traditions, but 
this process again depends on the standards of the tradition that does the 
adopting, Finally, we must not overlook that today almost all traditions are 
part of larger units, they are parts of a city, a cluster of cities, a state, a 
confederation of states, and that they are constrained by the institutions 
and the laws of these units. It again depends on the traditions how they will 
deal with such constraints, for example, how they will use them to further 
their own interests. Some citizens of the state of California have used state 
laws to introduce ideas of Genesis into biology textbooks and to remove 
passages which presented evolution as a fact. Black Muslims became 
capitalists to increase their fiscal and spiritual independence. The citizens 
of Puerto Rico may soon succeed in obtaining their independence. 
Citizens’ initiatives have stopped highways and nuclear reactors and have 
made possible the legal use of non-Western forms of medicine such as 
acupuncture. The freedom of a society increases as the restrictions imposed 
on its traditions are removed. 

Note how this answer and the attitude that leads to it differ from the 
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answer and the attitude of the intellectuals. Intellectuals raise questions 
such as: ‘We want to judge the institutions of our societies; we need . 
standards to do that. What are the correct standards? How do we find 
them?’ In asking the question they assume that there is a problem; that any 
problem they perceive is a problem for everyone; and that they are the right 
people to solve such problems. They simply take it for granted that their own 
traditions of standard-construction and standard rejection are the only traditions that 
count. We have an élitist answer — we do not have a democratic answer. 

But the medicine men of central African tribes have no trouble forming 
an opinion about ‘scientific’ medicine: they let Western physicians explain 
their business, they consider the matter, they accept certain forms of 
treatment and reject others. They have standards and they know how to 
use them — even in unusual circumstances. Women, trusting more in the 
regenerative powers of Nature than in the male presumption that sickness 
is a malfunction that can and must be corrected by scientific tinkering, have 
found their own ways of dealing with a great variety of disturbances. And 
so on. The fact that intellectuals have mental blind-spots certainly does not 
mean that everybody has. 

Alien traditions, it is replied, may have answers where Western intellec- 
tuals have problems — but these answers cannot be taken seriously. Science, 
technology, medicine and other institutions that have been developed in the 
West are better than all alternatives, because they have results. This is why 
their problems are real problems which must be taken seriously by every- 
body. This reply, which many philosophers accept without hesitation, has 
no rational basis. The sciences, it is said, are uniformly better than all 
alternatives — but where is the evidence to support this claim? Where, for 
example, are the control groups which show the uniform (and not only the 
occasional) superiority of Western scientific medicine over the medicine of 
the Nei Ching? Or over Hopi medicine? Such control groups need patients 
that have been treated in the Hopi manner, or in the Chinese manner using 
Hopi experts and experts in traditional Chinese medicine (rather than 
Western physicians who have learned the one or the other exotic trick and 
now already regard themselves as ‘experts’ in the alien art), but the 
requested procedures are often against the law and are at any rate frowned 
upon and sabotaged by the medical societies. Secondly, the reply assumes 
what is to be shown, viz. standards that make the results of science 
worthwhile. But a mystic who can leave his material body and meet God 
Himself will hardly be impressed by the fact that thousands of people, using 
billions of dollars of tax money, succeeded in putting two wrapped-up 
bodies on a hot and dried-out stone, the moon, and he will deplore the 
decrease and almost complete destruction of man’s spiritual abilities that is 
a result of the materialistic-scientific climate of our times. One may of 
course ridicule such an observation — but one cannot remove it by using the 
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argument from scientific success. Difference in standards and values plays 
an even greater role in medicine: Western ‘scientific’ medicine aims at the 
smooth functioning of the body-machine no matter what its feelings or its 
aesthetic appearance; other forms of medicine are interested in feelings, 
intuitive abilities, special achievements<,> prophecy, Shamanism, that 
cannot be measured in materialistic terms. 

Another objection to a democratic relativism is that we live in a scientific 
age and have to adapt to it. The reply is, first, that this is not true — science 
is by no means omnipresent — and, secondly, that even its omnipresence 
cannot be regarded as an argument for acceptance: if a country is invaded 
by locusts then it is useful to study their habits, but it would be quite 
unreasonable to turn them into national deities. 

The élitism attacked, so goes a further argument, does no harm, for 
today everybody can in principle become a member of the élite: everybody 
can become a scientist, a politician, a Great Thinker, even the President of 
a University. However, one can become a member of the élite only if one 
adopts its ideology and its habits: equality, including equality of women and 
‘racial’ equality, does not mean equality of traditions; i means equality of 
access to one particular tradition — the tradition of the White Man. White 
Liberals supporting the demand for equality have opened the promised 
land — but it is a promised land built according to their own specifications, 
filled with their own favourite playthings and accessible only in accordance 
with their particular requirements (cf. the importance of ‘intelligence’ tests 
for access to all sorts of activities).!° 

The most effective move against a democratic relativism — for we can 
hardly speak of an argument — is emotional blackmail or, more correctly, 
slander. For example, many critics raise the spectre of racism, Auschwitz, 
terrorism, chaos. But democratic relativism denies the right of traditions to 
impose their form of life on others, and it therefore recommends the 
protection of traditions from interference from outside. Hopi medicine will 
be protected from Western medico-fascism just as Jews will be protected 
from the political fascism of the Anti-Semites. Nor is the fear of chaos 
justified: the traditions whose independence we want to protect are usually 
much stricter towards their members than is the protecting mechanism 
towards the protected traditions. The belief that the institutions of a free 
society should protect the individual and not traditions, is closely connected 
with the liberal belief that individuals can exist and have properties worth 
protecting independently of all traditions. The belief is correct to a certain 
extent: a foetus already has individuality, it reacts towards its surroundings, 


'5 Only few radicals have noticed this restriction. Thus women liberationists fight for the right 
of women to participate in male manias and only few women are critical of these manias 
themselves. 
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it contains the possibilities for a rich and rewarding life. What is not correct 
is the assumption that preservation of these possibilities is a basic value 
never to be overruled. Not even liberals make this assumption a basis of 
their creed (not all liberals are pacifists). Besides, a foetus is not a fully 
fledged human being; it needs a tradition to become that, and so traditions 
do become the prime elements of society. Of course there will be cases 
when the state rightfully interferes even with the internal business of the 
traditions it contains (to prevent the spreading of infectious diseases, for 
example), for as with every rule the rules of democratic relativism have 
exceptions. The point is that in a democracy the nature and the placement 
of the exceptions is determined by specially elected groups of citizens and 
not by experts, and that these groups will choose a democratic relativism as 
the basis on which the exceptions are imposed. The problem of education, 
however (people may remain in execrable traditions because they do not 
know better, hence we need a uniform and universal education) provides 
an argument against the status quo, not for it: hardly any adherent of science, 
of scientific medicine, of rational procedures has chosen this form of life 
from among a variety of alternatives, the scientific point of view was 
imposed by ‘education’, not chosen!® and the groups who want to leave the 
fold and return to more traditional forms of life do so in full knowledge of 
the splendours they are leaving behind: they have savoured the bouquet of 
scientific rationalism and have found it wanting. We see that neither 
arguments nor moral pressures can remove the democratic relativism that 
was proposed at the beginning of the present section. And there are many 
arguments in its favour.!7 

The first argument, which I have already mentioned, is one of nghts. 
People have the right to live as they see fit. If there exists a tradition that has 
religious reasons for rejecting certain forms of medical treatment (some 
tribes in Central Africa do not want to be X-rayed because they do not 
want their internal organs exposed to view), then no institution should be 
permitted to force it to accept these forms. Conversely, if there is a tradition 
that uses treatment contrary to the ideas of Western medicine, then no 
institution should be permitted to force it to reject these forms, or to put 
them at a disadvantage (no health insurance, for example, or no paid sick 
leave}. Science or rationalism, in this view, are instruments put at the 
disposal of the people to be used by them as they see fit; they are not necessary 


'6 According to Kant, enlightenment occurs when people leave the stage of self-inflicted 
immaturity. On the basis of this definition we can describe the development since the 
eighteenth century by saying that immaturity o1s-da-vis the churches was replaced by 
immaturity vis-d-vts science and rationalism. Enlightenment is as distant today as it was in 
the sixteenth century. 

A more detailed version of these arguments is found in pt. 2, ch. 3 of my Erkenntnis fiir freie 
Menschen, 2nd, improved edition (Frankfurt: Suhrkamp, 1980). 
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conditions of rationality, or citizenship, or life. Scientists are salesmen of 
ideas and gadgets, they are not judges of Truth and Falsehood. Nor are 
they High Priests of Right Living. I have already said that there are 
exceptions to this rule, as there are to any rule. The point is that in a 
democracy these exceptions are dealt with by democratic councils, and that 
these councils take democratic relativism as their starting-point. 

A second argument in favour of a democratic relativism is closely 
connected with Mill’s arguments for proliferation. A society that contains 
many traditions side by side has much better means of judging each single 
tradition than a monistic society. It enhances both the quality of the 
traditions, and the maturity of its citizens. We can learn a lot from 
‘primitive’ tribes about care for the aged, treatment of ‘criminal’ elements, 
treatment of (behavioural) aberrations. We can observe the advantages of 
direct knowledge over an ‘objective’ account that approaches its object in a 
standardized and severely alienating way. For Montaigne and his followers 
in the Enlightenment a study of savage cultures provided not only valuable 
contributions to the understanding of man, it also put a mirror in front of 
‘civilized’ man and exposed his shortcomings and vices. Today a look at the 
lives of independent women can show us the barbarism that characterizes so 
much of our man-made societies. Democratic relativism makes these 
contrasts stand out and so enables everybody to learn from them in her or 
his own way. 

A third argument follows directly from the second. Scientific views are 
not only incomplete, in that they omit important phenomena, they are 
often erroneous at the very centre of their competence. Routine arguments 
and routine procedures are based on assumptions which are inaccessible to 
the research of the time and often turn out to be either false or nonsensical. 
Examples are the views on space, time, and reality in cighteenth- and 
nineteenth-century physics and astronomy, the materialism of most medical 
researchers today, the crude empiricism that guided much of seventeenth- 
and eighteenth-century science and influenced even the debates about the 
Darwinian theory. These views are essential parts of important research 
traditions, and yet only few practitioners know them and can talk about 
them intelligently. And yet scientists show increased belligerence when the 
views are attacked, and they throw their whole authority behind ideas they 
can neither formulate nor defend: who does not remember how vigorously 
some scientists have defended a rather naive form of empiricism without 
even being able to say what facts are or why anyone should take them 
seriously. The lesson to be learned from this phenomenon is that fundamental 
debates between traditions are debates between laymen which can and should be settled 
by no higher authority than again the authority of laymen, i.e. democratic councils. 

The situation just described is important in cases where the belief in the 
soundness of a view or enterprise has led to institutional (and not only 
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intellectual) measures against alternatives. ‘Scientific’ medicine is a good 
example. {t is not a monolithic entity, it contains many departments, 
schools, ideas, procedures and a good deal of dissension. However, there 


_ are some widespread assumptions which influence research at many points 


but are never subjected to criticism. One is the assumption that illnesses 
are due to material disturbances which can be localized and identified as to 
their chemico-physiological nature, and that the proper treatment consists 
in removing them either by drugs or by surgery (including complex 
methods of surgery such as laser surgery). The question is whether the 
problems of scientific medicine — and there are many ~ have something to 
do with this assumption, or whether their origin lies elsewhere. Everybody 
knows that death rates in hospitals go down when doctors go on strike. Is 
this due to the incompetence of the physicians, or does it show a basic fault 
in the theoretical structure that guides their actions? Everybody knows that 
cancer research absorbs huge amounts of money and has few results.!® Is 
this due to the fact that cancer researchers are mainly interested in theory, 
not in healing, or does it indicate a basic fault of the theories used? We do 
not know. To find out we must first make the basic assumptions (materi- 
alism, for example) visible, and then examine them in a more direct 
manner. To examine them in a more direct manner we have to compare 
the results of scientific medicine with those of forms of medicine based on 
entirely different principles. Democratic relativism permits and protects the 
practice of such different forms of medicine.’? It makes the needed 
comparisons possible. Democratic relativism, therefore, not only supports a right, 
it is also a most useful research instrument for any tradition that accepts tt. 


4 FIRST STEPS 


Democratic relativism, then, is a Fine Thing, but how are we going to 
introduce it? And how are we going to keep the various traditions in place 
and prevent them from overwhelming each other by force, as Western 
conquerors once overwhelmed old cultures? The answer is that the 
necessary institutions already exist: almost all traditions are part of societies 
with a firmly entrenched protective machinery. The question is therefore 
not how to construct such a machinery, but how to loosen it up and how to 
detach it from the traditions now using it exclusively for their own 
purposes. For example, the question is how to separate state and science. 
The answer to this question is that the methods employed cannot be 


18 <See> Daniel Greenberg, ‘The ‘War on Cancer’: Official Fiction and Health Facts’, Science 
and Government Reports, vol. 4, 1 December 1974. 

19 The objection that people must be protected cannot be raised at this stage: after all, we do 
not yet know, prior to the comparison, what they must be protected from. It may well turn 
out that we must protect them from mutilation by ‘scientific’ body-plumbers. 
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discussed independently of the tradition that wants to achieve equality, and 
the situation it finds itself in. The democratic relativism I have discussed 
will not be imposed from above, by a gang of radical intellectuals, it will be 
realized from within, by those who want to become independent, and in the 
manner they find most suitable (if they are a lazy bunch they will move very 
slowly, and with long periods of rest in between their political inter- 
ventions). What counts are not intellectual schemes, but the wishes of those 
who want change. Or, to use a catchy slogan: citizens’ initiatives instead of 
philosophy! For details the reader is referred to my Science in a Free Society and 
to the much improved German version, Erkenntnis fiir Freie Menschen.” 


20 See notes 9 and 17. 
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Appendix: 
The works of Paul Feyerabend 


Eric Oberheim 


Paul Feyerabend did not keep a list of his publications. Shortly 
before he died, he put together from memory a short, incom- 
plete, and sometimes erroneous list of his publications, which 
served as the starting point for this bibliography. 

First and foremost, I wish to express my gratitude to Grazia 
Borrini-Feyerabend. Without her valuable assistance and gener- 
ous hospitality this bibliography would not have been possible. 
Daniel Sirtes, Paul Hoyningen-Huene, Marko Toivanen, 
K. Hofmann, and John Preston also generously provided time 
and information for which I am grateful. I would like to thank a 
number of colleagues who kindly proof-read the foreign- 
language entries, most especially Nicola Teubner. I also thank 
the editors of the Journal for General Philosophy of Science for the 
many corrections that were made. Last but not least, I would 
like to thank B. Uhlemann at the Philosophical Archive of the 
University of Konstanz for her support. 

Feyerabend’s books are, for the most part, collages of his 
articles. I have tried to show this by cross-referencing. Dates 
followed by capital letters refer to books, while dates followed by 
lower-case letters refer to articles. 


BOOKS 


(1944 Nov.—1955 May 9, inclusive, 1944 Nov.—1948 June 19, bulk) Tagebuch. Diary 
written in German shorthand. Now deposited in the Feyerabend Archive at the 
University of Konstanz (Reference PF 3-3-1), 141 sheets and 31 attachments. 

(1951) Zur Theorie der Basissdtze. (PhD Dissertation) (Universitats Bibliothek Wien), 
149 pp. 

(1955) Humanities in Austria: A Report on Postwar Developments. Translated by Ingeborg 
Satinger, Vilma Ander! and Elvin Schlecht (Washington DC: Library of 
Congress Reference Department). 

(1961) Knowledge Without Foundations: Two Lectures Delivered on the Nellie Heldt Lecture 
Fund (Oberlin, OH: Oberlin College), 74 pp. (reprinted in this volume). 

(1971) I problemi dell’ empirismo, Translated by Anna Maria Siolo (Milano: Lam- 
pugnani Negri Editore), 192 pp. 

(1975A) Against Method. Outline of an Anarchistic Theory of Knowledge. (London: New Left 
Books and Atlantic Highlands, NJ: Humanities Press), 339 pp. Reprinted 1978 
(London and New York: Verso). 


227 


228 ERIC OBERHEIM 


(1976) Wider den Methodenzwang. Skizze einer anarchistischen Erkenntnistheone. Trans- 
lated by Hermann Vetter. English text revised and expanded by Feyerabend 
(Frankfurt am Main: Suhrkamp), 443 pp. 

(1977) In strid met de methode. Aanzet tot een anarchistische kennistheorie. Translated from 
English by Hein Kray (Boom: Meppel), 375 pp. 

(1977) Contra 0 método: Esboca de una teorta andrquica da teoria do contiectmento. 
Translated by Octanny S. da Mota and Leonidas Hegenberg (Rio de Janeiro: 
Livraria Francisco Alves), 487 pp. 

(1977) Ned med metodologin! Skiss till en anarkistisk kunskapsteort. Translated by 
Thomas Brante (Zenit: Rabén and Sjégren), 326 pp. 

(1979) Contre il metodo. Abbozzo di una teoria anarchica della conscenza Paul K. Feyerabend. 
Translated by Libero Sosio. With a foreword by Giulio Giorello (Milano: 
Feltrinelli), viii + 262 pp. Reprinted 1984. 

(1979) Contre la méthode. Esquisse d’une théorie anarchiste de la connatssance. Translated 
from the English by Baudouin Jurdant and Agnés Schlumberger (Paris: 
Editicns du Seuil), 350 pp. Reprinted 1988. 

(1981) Contra el método: Esquema de una teoria anarquista del conocimiento. Translated by 
Francisco Hernan (Barcelona: Ariel), 207 pp. Reprinted 1987. 

(1981) Tratado contra el método. Translated by Diego Ribes (Madrid: Tecnos), xvii + 
319 pp. 

(1981) Hoho eno chosen: Kagakuteki sozo to chi no anakizumu (Tokyo: Shin’yosha), 13 + 
438 pp. 

(1983) Wider den Methodenzwang, Translated by Hermann Vetter. Revised by Paul 
K. Feyerabend (Frankfurt am Main: Suhrkamp): 423 pp. Reprinted 1986 and 
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